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CHAPTEE  III. 

DESCRIPTION  OF  THE  PREPARATION  PROCESSES  OF  A  COTTON 
MILL. 

SECTION  1. 

CLEANING,  PICKING,  SCUTCHING,  BLOWING,  AND  LAPPING  MACHINES. 

Were  cotton  wool  delivered  to  the  spinner  in  tlie  same  state 
as  it  exists  in  the  pods  of  the  plant,  it  would  be  found  suffi- 
ciently open  and  clean  to  undergo  immediately  the  carding 
operation ;  but,  as  we  have  shown  in  treating  of  the  husbandry 
of  cotton,  the  wool  has  to  be  compressed  so  strongly  in  bags, 
in  order  to  facilitate  its  transport  from  the  place  of  its  growth 
to  that  of  its  manufacture,  as  to  cause  a  matting  together  and 
entanglement  of  its  filaments  in  tufts,  v/hich  must  be  carefully 
undone  before  it  is  presented  to  the  teeth  of  the  cards,  which 
would  tear  the  matted  filaments  asunder,  and  ruin  the  staple. 

The  first  operation  of  a  cotton-mill  therefore  is  to  open  up 
the  cotton  into  its  original  spongy  state,  and  at  the  same  time 
to  shake  out  any  earthy  or  vegetable  matters  which  may  have 
been  accidentally  mixed  v/ith  it.  As  perfect  uniformity  is  a 
prime  quality  in  yarn,  and  as  this  will  depend  not  a  little 
upon  the  uniformity  of  the  wool,  this  object  is  promoted  by 
mixing  together  the  contents  of  several  bales  of  the  same 
kind  of  cotton  into  one  heap,  commonly  called  a  hing.  Tho 
vfool  from  every  bag  should  be  evenly  spread  in  a  stratum  on 
a  clean  mat,  so  that,  when  several  such  strata  are  piled  over 
each  other,  a  section  of  them  from  top  to  bottom  will  afford 
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au  average  of  the  whole  stock.  A  tool  like  a  hay-rake  is 
sometimes  employed  to  draw  down  and  teaze  asunder  the 
agglomerated  mass  of  cotton  as  it  is  wanted  for  the  picking 
and  other  cleaning  processes.  Much  skill  may  be  shown  in 
the  suitable  intermixture  of  different  kinds  of  cotton,  in  order 
to  improve  a  weak-stapled  quality,  and  make  it  work  into 
good  yarn.  Soft,  short,  riband-like  filaments  are  best 
adapted  for  spinning  into  wefts ;  firm,  long,  and  cylindrical 
ones  are  best  adapted  for  making  the  wiry  warps  and  lace- 
thread  yarns.  Cottons  which  differ  much  in  the  length  of 
their  staple  and  form  of  their  fibres  do  not  draw,  rove,  or  spin 
well  together.  To  make  this  choice  with  final  precision,  the 
tact  of  the  fingers  should  be  aided  by  the  power  of  the  micro- 
scope. Coarse  v/efts  are  made  from  Surats,  Bengals,  and  the 
inferior  Uplands,  with  waste  tops  from  the  blowing  machine  ; 
but  the  better  wefts  for  muslins  require  the  finer  staples  of 
Bahia,  Demerara,  New  Orleans,  and  the  inferior  Sea-islands. 
Warps  are  spun  from  New  Orleans,  Egyptian,  Maranham, 
Pernambuco,  and  Sea-island,  &c.  The  mixture  of  cottons  of 
different  qualities  is  very  conveniently  done  by  an  apparatus 
attached  to  the  lapping  machine,  as  will  be  explained  in  its 
place. 

Fine  cotton,  such  as  the  best  Sea-island,  is  generally 
cleaned  and  opened  at  first  by  the  hand-labour  of  women  and 
children.  For  this  purpose  it  is  spread  in  small  quantities 
at  a  time  on  an  elastic  table  of  tesselated  cords,  called  2^  flake, 
through  the  meshes  of  which  the  seeds  and  dust  are  made  to 
fall,  by  beating  it  with  slender  rods  or  wands,  while  the  spring 
of  the  table  helps  to  open  out  the  knots.  Such  impurities  as 
resist  this  separating  process  are  removed  by  the  fingers. 

Various  machines  for  accomplishing  the  same  object  have 
been  contrived.  One  of  the  earliest  and  most  ingenious  was 
that  of  Bowden,  in  which  a  parallel  series  of  rods  was  made 
to  strike  upon  a  flake-table  of  cords,  in  imitation  of  beating 
by  a  number  of  hands.  It  was  patented  in  1801  ;  but,  being 
somewhat  complicated  and  violent  in  its  action,  it  did  not 
keep  its  ground  in  the  factories,  though  it  was  a  powerful 
automaton.  Each  rod,  after  inflicting  a  flat  blow,  was  drawn 
horizontally  backwards  by  a  sliding  motion,  and  then  raised 
vertically  to  discharge  another  blow  by  the  power  of  a  spring 
suddenly  disengaged. 
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Tlie  Willow  is  the  first  macliine  in  general  use  at  present 
for  opening  out  the  entangled  flocks  of  cotton  wool.  Its 
object  is  to  clean  the  cotton  slightly,  by  a  sort  of  winnowing 
action,  which  led  me  to  suppose  that  the  name  of  the  machine 
had  been  originally  winnow.  But  M.  Bourcart,  an  eminent 
cotton  manufacturer  at  Guebwiller,  in  Alsace,  informed  me, 
that  a  cylindrical  cage,  made  of  willoivs,  with  a  rotatory  axis 
and  cross  arms,  had  been  employed  of  old  in  Normandy  for 
cleaning  cotton,  and  probably  sheep's  wool,  under  the  name 
of  le  panier  de  Normandie.  This  simple  mechanism,  as 
obligingly  sketched  for  me  by  him,  is  represented  in  fig.  22. 


Fig.  22. — The  primitive  Willow  of  Normandy. 


It  is  undoubtedly  the  original  of  the  English  willow,  both  in 
form  and  denomination.  The  cotton  is  put  in  at  the  hopper, 
A,  near  the  upper  end,  and  on  turning  round  the  axis  by  a 
handle,  or  the  pulley,  B,  by  a  band,  it  tumbles  down  the 
inclined  plane,  and  falls  out  at  the  bottom,  C,  discharging 
through  the  interstices  of  the  willow  wands  the  earthy  im- 
purities in  its  progress. 
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The  willow,  as  now  used  in  the  English  cotton  factories^ 
is  shown  in  figs.  23,  and  24.  Fig.  23  represents  the  front 
view,  or  working  face  ;  fig.  24  shows  the  cross  section.  The 
machine  consists  of  a  rectangular  frame,  A,  fig.  24,  revolving 
in  the  direction  of  the  arrow,  upon  its  axis,  B,  which  turns  in 
bearings  fixed  to  the  frame,  C,  C,  fig.  23.    Upon  the  shaft  or 


Fig.  23.--Square-framed  Willow.   Front  View.   Scale,  three-fourths  of  an  incil  t& 
the  foot. 

axis,  exterior  to  the  frame,  are  two  pulleys,  D,  D,  the  first 
fast  and  the  second  loose — the  former  of  which  is  called  the 
steam-pulley  in  the  factories,  being  that  v/hich  puts  the 
machine  in  gear  or  connection  with  the  steam  power.  This 
pulley  derives  motion  from  a  strap  in  communication  with 
the  general  shafting  of  the  mill,  as  has  been  explained  in  the 
preceding  chapter.  Upon  the  four  edges  of  the  square 
revolving  frame.  A,  are  :6xed  a  series  of  iron  pins  or  pegs, 
which  in  the  rotation  pass  between  other  similar  pins,  fixed 
to  the  inner  surface  cf  the  mantle,  or  case,  E,  of  the  willow. 
The  inner  face  is  not  concentric  with  the  motion  of  the  pins 
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roaind  the  axis ;  but  the  fixed  pins  project  on  tlie  inside  to 
different  distances,  relatively  to  the  centre,  in  order  to  effect 
the  progressive  opening  out  of  the  cotton  by  the  successive 
teazing  motion  of  the  rows  of  pins,  a,  c,  of  progressively 
increasing  lengths. 

The  bottom  of  the  willow  is  formed  of  a  semi-cylindrical 
wire  grid,  F,  ¥'  (cage-like),  one  half  of  which,  F,  is  fixed. 


¥ig.  24. — Square -framed  Willow.   Side  View.   Scale,  three-fourths  of  an  inch  to 
the  foot. 

^^nd  the  other,  F',  is  movable  round  the  hinge  at  d.  This 
movable  part  is  counterpoised  by  a  weight,  G,  from  which  a 
rope,  e,  proceeds,  passing  over  the  pulleys,  /,  /,  and  is  fixed 
io  a  bar  of  wood,  fig.  23,  to  whose  ends  are  attached  the 
two  slender  rods,  A,  /i,  which  suspend  the  movable  part  01  the 
grid.  To  this  part  a  door,  H,  fig.  23,  is  connected,  which 
serves  to  shut  the  front  opening  of  the  willow-case  when  the 
grid,  F',  is  raised  by  the  hand  of  the  workman  to  the  level  of 
the  dotted  line,  ^.  The  handle,  is  used  for  lifting  the 
door,  and  for  fixing  it  in  a  closed  state  by  means  of  the  hook, 
fig.  23,  attached  to  the  frame. 
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In  working  this  instrument,  tlie  boy  who  tends  it  lets  down 
tlie  door,  throws  in  an  armful  of  cotton  upon  the  folded-down 
face  of  the  grid,  Y,  and  instantly  shuts  the  door,  which 
brings  up  the  grid  into  the  circle  of  the  willow,  d,  i.  The 
revolving  frame.  A,  now  agitates  the  cotton  between  its  own 
pins  and  those  of  the  case,  whereby  it  is  opened  up,  and  dis- 
charges its  dust  through  the  grid,  F,  F',  into  the  subjacent 
space,  M,  which  is  cleared  out  from  time  to  time  through  a 
door,  N,  in  the  back  part  of  the  willow.  In  some  factories 
this  chamber  is  put  in  communication  with  a  fan,  which  serves 
to  suck  out  the  lighter  dust  as  it  is  separated  from  the  cotton 
wool.  After  the  cotton  has  been  wafted  about  for  a  few 
seconds,  the  tenter-boy  lets  down  the  door,  H,  and  dexterously 
lifts  the  cotton  from  the  folded-down  grid,  F',  where  the 
machine  always  throws  it.  He  then  introduces  a  fresh 
quantity. 

The  proper  speed  of  the  steam-pulley  axis,  and  of  course 
of  the  revolving  frame.  A,  is  considered  to  be  600  revolutions 
per  minute.  A  machine  armed  with  such  strong  iron  pins, 
and  turning  with  such  velocity,  has  a  dangerous  aspect,  and 
must  undoubtedly  be  managed  with  discretion.  I  inquired 
particularly  concerning  the  chance  or  frequency  of  accidents 
with  the  willow,  in  my  tour  through  the  factory  districts,  and 
found  that  they  were  very  rare.  I  saw  that  the  cotton  was 
all  deposited  upon  the  depressed  grid,  F',  quite  out  of  the 
limits  of  the  revolving  spikes.  In  fig.  23,  the  series  of  iron 
nuts,  I,  Z,  I,  corresponds  to  the  series  of  iron  pins,  a,  h,  c,  in 
fig.  24,  which  project  from  the  inner  surface  of  the  case. 

A  skilful  spinner  of  Stayley  Bridge  assm'ed  me  that  spiked 
willows  should  be  used  in  all  cases  mth  extreme  tenderness 
and  circumspection,  especially  on  long-stapled  cotton  wool, 
as  they  were  apt  to  draw  it  into  knots  ;  for  the  inferior,  foul 
cotton  wools — such  as  the  Surats,  Bengals,  and  some  cf  the 
Upland  Georgia — the  following  machine,  the  Conical  Willow, 
as  made  by  Mr.  Lillie,  is  of  remarkable  power.  It  cleans- 
and  oj)ens  from  12,000  to  15,000  pounds  of  cotton,  without 
injuring  the  staple,  every  week  at  Messrs.  Marshall's  factory, 
at  Portwood,  Stockport ;  in  another  establishment  it  win- 
nowed the  surprising  quantity  of  twenty-four  bags,  equal  to 
7,200  pounds,  in  one  day,  for  coarse  spinning. 
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New  Conical  Self-acting  Willow, 

To  obviate  tlie  danger  and  interruptions  of  work  to  wHcli 
the  preceding  machine  is  liable,  the  following  modification, 


borrowed  in  some  respects  from  the  wool  willow,  has  been 
lately  introduced  into  the  cotton  factories.    Here  the  cotton 
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wool  is  continually  fed  in  at  tlie  one  end,  and  given  out  at 
the  otlier,  without  any  manual  intervention,  strictly  speaking 
— an  effect  due  to  the  centrifugal  motion  imparted  to  the 
Ulamentous  flocks  by  the  rapid  revolution  of  a  cone  within  a 
concentric  case,  furnished  with  iron  pins  or  spikes,  a§  in  the 
square-framed  willow.  The  cotton  is  drawn  in  at  the  smaller 
end  or  summit  of  the  cone,  and  is  whisked  onwards  to  the 


larger  end  or  the  base,  where  it  falls  upon  a  moving  apron,  or 
delivering-cloth,  which  turns  it  gently  out  upon  the  floor  of 
the  apartment. 
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Fig.  26  is  a  longitudinal  view  of  tliat  side  of  the  conical 
willow  which  receives  and  discharges  the  cotton  ;  fig.  26  is  an 
end  view ;  fig.  27  is  a  top  view,  with  part  of  the  casing  and  frame- 


Fig.  27.- Conical  Willow.  Top  View.   Scale;  half  an  inch  to  tbe  foot. 
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work  removed  to  show  the  interior  structure  ;  fig.  28  shows  a 
pai-t  of  the  perforated  iron  plate,  or  grid,  which  forms  the  bottom 


O  S  1=1  [z^^e 

1=  C=i  ciZj  [-— , 

Fig.  28.— Bottom  Grid  of  Conical  Willow. 


casing  round  the  cone.  A  parallel  wire-grating,  sucli  as  exists 
in  tlie  common  willow,  lias  been  also  employed.  The  cone,  A, 
consists  of  a  strong  shaft,  a,  a,  mounted  with  three  cast-iron 
rings — one  being  at  each  end,  and  one  in  the  middle — for  the 
purpose  of  supporting  the  sheet-iron  mantle  which  forms  the 
surface  of  the  cone.  Along  this  surface,  four  equidistant 
iron  bars  are  riveted  parellel  to  the  axis,  into  which  four  lines 
of  strong  iron  pins  or  pegs,  h,  h,  are  screwed  by  means  of 
nuts.  Corresponding  to  the  intervals  of  these  pins,  one  line 
of  pins,  d,  d,  is  fixed  by  other  nuts,  c,  c,  fig.  2  5,  upon  each 
side  of  the  casing-frame  interiorly.  The  top  of  the  cone  is 
covered  with  a  concentric  case,  B,  fig.  2  5,  while  the  bottom 
casing  consists  of  the  grid,  or  screening-plate.  In  the  top 
casing,  near  the  narrow  end,  there  is  an  oblong  aperture,  C, 
to  which  a  frame,  D,  is  attached,  that  carries  an  endless  apron, 
E.  Upon  this  apron-frame  the  cotton  flocks  from  the  bing 
are  sjoread  by  hand.  The  apron  consists  of  parallel  slips  of 
thin  sheet  iron,  three-quarters  of  an  inch  broad,  placed  at  in- 
tervals of  half  an  inch  asunder,  riveted  at  their  ends  to  two- 
endless  leather  straps,  which  travel  upon  pulleys  fixed  to  two 
shafts  parallel  to  the  sheet-iron  slips,  one  of  which  shafts  is 
moved  by  wheel-work,  and  the  other  is  adjustable  by  set 
screws,  which  act  upon  the  bearings  of  the  shaft,  so  as  to 
tighten  the  strap  at  pleasure. 

At  the  wider  end  of  the  machine  there  is  a  chamber,  F,  fig. 
26,  into  which  the  cotton  is  whisked  out  of  the  cone,  after 
having  been  whirled  onwards  from  its  narrow  end,  and  is  re- 
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ceived  upon  a  moving  apron,  like  the  former,  whicli  is  seen 
at  fig.  27,  and  at  the  dotted  lines,  G,  G,  fig.  26.  About  an 
inch  above  the  surface  of  this  apron,  a  cylindrical  wire  cage, 
H,  revolves  upon  an  axis  parallel  to  the  apron.  This  cage  is 
shown  at  fig.  27,  and  by  dotted  lines  in  figs.  25  and  26,  It  is 
enclosed  in  a  case  of  sheet-iron,  which  communicates  at  its 
side,  /,  /,  fig.  26,  with  the  chamber,  F.  Over  this  cage, 
between  the  frame-work  of  the  machine,  a  fan,  I,  enclosed  in 
a  similar  case,  is  placed,  which  sucks  out  the  dust  of  the 
cotton  wool  through  the  wire  cage  from  the  chamber,  F, 
beneath  it,  and  blows  it  out  through  a  large  pipe  in  connexion 
with  the  orifice,  fig.  26.  This  cage  not  only  prevents  the 
cotton  fibres  from  being  wafted  away  with  the  dust,  but  lays 
them  down  by  its  rotation  upon  the  travelling  apron. 

The  wire  cage  and  the  fan  are  placed  in  communication  by 
a  flat  tin-plate  cover,  or  lid,  which  embraces  at  once  both  the 
orifices  at  the  ends  of  the  two  axes  of  these  cylinders,  and  is 
shown  by  interrupted  lines  at  A,  fig.  25.  The  other  ends  of 
the  fan  and  cage,  seen  in  fig.  26,  are  left  open,  in  order  to 
draw  out  the  dust,  and  to  ventilate  the  air  of  the  apart- 
ment. 

The  motions  of  this  elegant  automatic  machine  are  given 
as  follows :  Upon  the  shaft,  a,  of  the  cone,  A,  fig.  27,  the 
usual  fast  and  loose  pulleys,  K,  K',  are  fixed,  by  which  the 
cone  may  be  put  in  or  out  of  gear  at  pleasure.  Upon  the 
other  end  of  the  same  shaft  two  other  pulleys,  i  and  7c,  are 
fixed,  the  first  of  which  gives  motion  to  the  fan,  I,  by  a  strap 
moving  the  little  pulley,  I ;  the  second  pulley,  h.  gives  motion 
to  the  apron,  G,  G,  by  driving  the  pulley,  m,  made  fast  to  one 
shaft  of  the  apron.  Upon  the  same  shaft  there  is  a  smaller 
pulley,  92,  which,  by  means  of  a  strap  and  pulley,  0,  drives  the 
wire  cage,  H.  At  the  other  end  of  the  last  shaft,  there  is  a 
pinion,  p,  which  drives  the  wheel,  and  its  attached  pulley^ 
r.  From  this  pulley,  r,  a  strap  goes  up  to  the  pulley,  5, 
which  turns  a  shaft,  t,  furnished  with  a  Hook's  universal  joint^ 
for  the  purpose  of  converting  the  motion  parallel  to  the  axis 
of  the  cone,  into  a  motion  parallel  to  its  side,  as  is  clearly 
shown  in  fig.  27.  This  shaft,  with  the  universal  joint,  is 
supported  at  its  other  end  in  the  frame,  D,  and  it  carries  a 
toothed  wheel,  tt,  which  drives  the  wheel,  t;,  upon  the  apron- 
shaft  ;  and  thus  the  feeding  apparatus  is  moved. 
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The  velocity  of  the  cone  may  be  from  400  to  600  revolu- 
tions per  minute. 

The  mode  of  action  of  this  willow  is  obvious,  from  the 
preceding  detail  of  its  structiu-e.  The  cotton  slowly  intro- 
duced by  the  creeping-apron,  S,  is  teazed  out  by  the  spikes 
of  the  cone  revolving  in  the  direction  of  the  arrow,  fig.  26, 
and  thus  is  made  to  discharge  its  heavier  impurities,  twigs 
and  stones,  through  the  grid-work  bottom.  On  advancing  to 
the  other  end  by  the  centrifugal  force,  its  lighter  dust  is 
wafted  out  by  the  fan  through  the  squirrel-cage  sieve,  and 
blovm  away  through  square  pipes  into  an  adjoining  closet. 
The  filaments  thus  cleaned  are  discharged  from  the  apron,  w, 
iig.  27,  in  the  direction  of  the  arrow. 

The  above  machine  belongs  to  the  class  formerly  called 
the  Devil,  or  Wolf. 

Batting,  or  ScutcJiing,  and  Blowing  IlacMnes. 

The  next  process  to  which  cotton  is  subjected  in  a  spin- 
ning factory,  is  that  of  batting  (beating)  and  blowing,  by  a 
machine  called  sometimes  by  the  one  name  and  sometimes 
by  the  other.  Its  object  is  to  loosen  thoroughly  the  filaments 
of  the  cotton  already  partially  cleaned  by  the  hand  or  the 
willow,  and  to  carry  off,  through  fan-sieves,  the  remainder  of 
the  dust.  The  beating  action  is  produced  by  flat  bars  carried 
rapidly  round,  which  strike  with  their  faces  the  cotton  fibres 
as  they  are  slowly  introduced  from  the  feeding  rollers,  con- 
nected with  the  feeding  apron-cloth.  In  each  machine  there 
is  usually  a  double  set  of  the  beating  or  scutching  apparatus, 
from  the  last  of  which  the  cotton  is  frequently  discharged 
upon  the  floor  of  the  apartment,  whence  it  is  removed  to  the 
next  machine,  in  order  to  be  scutched  again,  and  lapped  into 
a  cylindrical  roll.  But  a  much  more  improved,  and  far  pre- 
ferable plan,  is  that  represented  in  Plate  III.,  where  the  bat- 
ting machine  turns  out  the  cotton  in  the  form  of  a  cylindrical 
lap,  without  the  labour  of  gathering  and  spreading,  and  ready 
to  be  applied  to  the  next  machine,  where  the  different  sorts 
are  occasionally  mixed,  before  being  finally  made  into  a  lap 
for  the  carding  operation. 

In  many  fine-spinning  mills,  where  the  best  Sea-island 
cotton  is  used,  batting  machines  are  dispensed  with,  and  the 
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hand-picked  and  beat  cotton  is  at  once  evenly  spread  upon 
the  feed-cloth  of  the  cards.  Plate  III.,  and  wood-cuts  29, 
30,  3 1,  represent  a  connected  system  of  apparatus,  embracing 


Fig.  30.— Front  View  of  the  Lap  Machine. 


the  batting  and  the  lapping  machines.  Plate  III.  is  a  longi- 
tudinal section  of  a  double  batting  or  blowing  machine,  with 
the  lap  mechanism  attached  to  it.  The  feed-apron  is  about 
eight  feet  long  :  part  of  it  is  shown  at  A,  where  the  one  end 
passes  over  a  roller,  a,  as  its  further  end  does  over  the  fellow 
roller,  beyond  the  limits  of  our  figure.  Fig.  29  is  a  longitu- 
dinal section  of  the  proper  lap  machine.    Fig.  30  is  a  front 
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view  of  the  lapping  mechanism,  representing,  in  fact,  the 
delivering  end  of  both  the  preceding  machines.  Fig.  3 1  is  a 
longitudinal  view  of  the  outside  of  the  lapping  apparatus,  to 
show  the  working  parts  common  to  both  engines.  The  same 
letters  of  reference  denote  the  corresponding  parts  in  the  four 
figures. 

The  willowed  cotton  is  spread  by  hand  about  two  inches 
thick  upon  the  apron-cloth.  A,  plate  III.,  and  is  carried 
forward  by  it  at  the  rate  of  about  three  feet  per  minute,  to 
the  feed-rollers,  h  h,  which  are  pressed  together  by  a  weight 
acting  through  the  lever,  c,  upon  the  brass-bearings  of  the 
top  rollers.  A  wooden  roller,  d,  serves  to  keep  the  cotton 
close  to  the  apron,  and  to  facilitate  its  introduction  between 
the  feed-rollers,  which  consist  here,  as  in  the  carding- 
engines  generally,  of  small  iron  cylinders  coarsely  fluted 
parallel  to  their  axes.  B  is  the  first  beater,  consisting  of 
two  flat  bars,  e,  e,  fixed  at  right  angles  upon  the  arms  of  the 
revolving  shaft,  so  as  to  strike  upon  the  cotton  filaments  as 
they  issue  from  between  the  feed-rollers.  This,  the  scutch- 
ing shaft,  is  made  to  revolve  with  a  velocity  of  2,000  turns 
per  minute,  by  means  of  a  strap  proceeding  from  a  pulley 
upon  the  mill  shaft  near  the  ceiling,  as  has  been  explained  in 
Chap.  I.,  Book  III.  C  is  the  harp,  a  grating  or  grid,  in  the 
form  of  the  quadrant  of  a  cylinder,  composed  of  long  flat 
bars,  against  whose  edges  the  cotton  is  scutched  by  the 
beaters,  and  thereby  thoroughly  opened,  after  which  it  is 
wafted  upon  the  endless  apron,  D.  This  apron  consists  of 
thin  spars  of  wood,  about  three-quarters  of  an  inch  broad  and 
half  an  inch  apart,  fixed  at  their  ends  to  two  endless  leather 
straps,  which  turn  round  the  rollers,  /  and  g,  the  latter  being 
driven  by  the  outside  wheel-work. 

Near  the  end  of  the  apron  there  is  a  revolving  cage- 
cylinder,  E,  enclosed  under  the  general  cover.  A,  /z,  h,  through 
the  top  of  which  there  is  a  pipe,  i,  in  communication  with  a 
rotatory  fan,  placed  in  any  convenient  part  of  the  room. 
This  cylindric  cage  permits  the  dust  to  be  sucked  through  it, 
and  also  serves  to  spread  smoothly  upon  the  apron  the  loose 
cotton  filaments  into  a  level  fleece,  which  passes  oif  under 
the  wooden  roller,  Ji,  and  is  thence  drawn  in  by  the  second 
pair  of  feed-rollers,  Z,  /,  in  order  to  be  exposed  to  a  second 
scutching  by  the  beater-bars  at  F,  the  axis  of  which  revolves 
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2,200  times  per  minute.  This  increased  velocity  does  no 
liarm  to  the  flocks  of  cotton  in  their  loosened  state.  The 
second  beater  delivers  the  filaments  upon  a  second  apron,  Gy 
similar  to  the  first.  Here  it  is  exposed  to  the  sucking  action 
of  a  second  sieve- cylinder,  in  communication  by  the  orifice, 
m,  with  the  genercd  fan  ventilator. 

The  cotton,  once  more  formed  into  a  fleecy  nap,  is  brought 
out  by  the  rotation  of  the  roller,  w,  and  now,  instead  of  being 
thrown  upon  the  floor,  as  formerly,  it  is  carried  through 
between  the  two  pairs  of  iron  rollers,  0',  0'  and  p,  p,  the 
upper  ones  being  weighted  (loaded)  as  shown  in  the  engrav- 
ing. These  rollers  deliver  the  compressed  fleece  to  the 
wooden  lap-cylinder  I,  whose  axis  is  loaded  with  weights, 
L,  L,  L,  so  as  to  bear  down  between  the  two  rollers,  K,  K, 
which,  revolving  both  in  one  direction,  as  shown  by  the 
arrow,  carry  round  with  them  by  friction  alone  the  lap- 
cylinder.  As  this  cylinder  increases  in  diameter,  the  links^ 
q,  progressively  rise  up  with  their  weights,  L,  L,  so  that  the 
pressure  continues  always  uniform.  Whenever  the  coil  of 
lap  has  acquired  the  proper  size,  the  twin  rollers,  o',  0',  with 
the  aprons,  cages,  and  feed  rollers,  throw  themselves  out  of 
gear,  whilst  the  twin  rollers,  p,  and  the  lap-cylinders 
continue  to  revolve,  whereby  the  fleece  is  torn  or  cut  across 
in  the  middle  line  between  the  two  pairs  of  twin  rollers. 
The  attendant  now  lifts  the  lever,  r,  which  raises  the  links, 
g,  q,  and  suspends  the  weights,  L,  L,  by  the  hook,  s.  Thus 
he  relieves  the  axis  of  the  lap-cylinder,  removes  it,  and  puts 
an  empty  one  in  its  place.  He  now  throws  the  machinery 
once  more  into  gear,  disengages  the  connecting  rod,  t,  from 
the  suspending  hook,  s,  and  restores  the  action  of  the  weight, 
at  the  same  time  that  he  guides  the  beginning  of  the  fleece 
round  the  empty  roller,  see  fig.  30. 

The  beaters,  B  and  F,  derive  their  motions  from  the  mill 
shaft,  independently  of  the  rest  of  the  machine,  by  means  of 
pulleys  shown  by  dotted  lines  in  the  engraving.  Near  the 
finishing  or  discharge  end  of  the  blower,  there  is  a  cross 
shaft,  M,  upon  whose  end  there  is  a  pulley,  N,  which  re- 
volves 36  times  in  the  minute.  Upon  each  end  of  the  same 
shaft  there  is  also  a  toothed  pinion,  O,  O',  which  drives  the 
wheels,  P  and  P' ;  the  first  of  them  being  made  fast  to  the 
end  of  the  under  roller,  p,  and  the  second  to  the  end  of  the 
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next  roller,  o\  By  disengaging  tlie  pinion,  by  means  of  the 
lever,  w,  fig.  30,  from  tlie  shaft,  M,  the  wheel,  P,  will  be 
set  at  rest,  as  well  as  the  other  parts  driven  by  this 
wheel. 

It  is  obvious,  therefore,  that  by  this  arrangement  the 
fieece  may  be  cut  across  between  the  rollers,  0,  o,  and  jp,  as 
formerly  stated ;  in  consequence  of  the  first  pair  of  rollers 
being  stopped  while  the  second  pair  continues  moving. 

A  wheel,  Q,  as  shown  particularly  in  fig.  31,  and  by  dotted 
lines  in  plate  3,  transmits  motion  to  the  feed-rollers,  Z,  Z,  and 

6,  to  the  cylindrical  cage,  E,  and  to  the  apron,  D,  from 
the  wheel,  P,  by  means  of  bevel  wheels  and  a  horizontal 
shaft,  as  shown  by  dotted  lines  in  plate  3.  Upon  the  other 
end  of  the  roller,  0,  is  a  wheel  that  gives  motion  to  the 
apron,  G,  and  to  the  cage,  H,  as  is  shown  in  fig.  31,  where 
the  carrier  wheel  2  drives  the  wheel  3  of  the  apron  roller,  n. 
Upon  the  axis  of  wheel  3  is  a  pinion  which  drives  the  carrier 
wheels  4  and  5,  and  thereby  the  wheel  6  upon  the  shaft  of 
the  cylindric  cage,  H.  The  roller,  p,  driven  by  the  large 
wheel,  P,  has  upon  the  same  end  of  the  axis  a  pinion  which 
drives  the  rollers,  K,  K,  of  the  lapping  apparatus,  by  means 
of  wheels  7  and  8,  and  the  carrier  weeels  9  and  i  o,  as  shown 
in  fig.  3 1 . 

The  preceding  explanation  applies  fully  to  the  lap- 
machine,  as  represented  in  figs.  29,  30,  31  ;  the  only  dif- 
ference being  in  the  mode  of  feeding,  which,  in  fig.  29, 
consists  in  an  endless  apron  moving  between  a  frame,  upon 
which  there  are  slot  bearings,  E,  for  receiving  the  ends  of 
the  wooden  pin  that  is  thrust  through  the  central  hole  of  the 
lap,  after  the  withdrawal  of  its  roller.  Upon  this  frame  as 
many  pairs  of  slot  bearings  are  affixed  as  there  are  different 
sorts  or  laps  of  cotton  to  be  mixed. 

By  the  movement  of  the  apron  the  fleece  is  unwound  from 
each  lap,  and  carried  forwards  in  parallel  layers,  lying  over 
each  other,  by  the  traction  of  the  feed-rollers.  In  the  excel- 
lent machine,  of  which  the  preceding  figures  are  a  faithful 
delineation  and  analysis,  there  v/ere  five  slot  bearings,  two  of 
which  carried  laps  of  New  Orleans  cotton  wool,  and  three, 
laps  of  Bahia.  Many  of  the  mechanical  contrivances  above 
described  are  new,  and  the  whole  execution  and  performance 
of  the  engines  are  highly  creditable  to  their  constructor, 
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Mr.  Crigliton,  of  Manchester.  The  beaters  of  such  machines 
make  from  i, 800  to  2,200  rcvohitions  per  minute. 

The  scutching  machine  was  originally  invented  by  Mr. 
Snodgrass,  of  Johnston,  in  Eenfrewshire,  and  afterwards 
improved  by  Mr.  Peter  Cooper,  of  the  same  place.  The  lap- 
apparatus  is  sometimes  called  a  spreading  machine. 

Different  staples  of  cotton  require  different  degrees  of 
scutching;  the  short  and  soft  staples  admitting  of  less 
powerful  and  rapid  beating  than  the  firm  and  long  staples. 
For  the  last,  the  beating-bars  should  be  adjusted  at  a  greater 
distance  from  the  feed-rollers,  to  prevent  the  filaments  from 
being  torn.  For  accurate  work,  the  cotton  wool  should  be 
laid  upon  the  feed-cloth  in  weighed  quantities,  and  very 
evenly  spread  or  distributed. 

These  mechanisms  require  to  be  frequently  cleaned,  and 
to  be  lubricated  at  the  moving  parts,  both  on  account  of  their 
extreme  velocity,  and  of  the  dusty  and  downy  particles, 
which  are  apt  to  clog  the  axes  and  bushes  by  inspissating  the 
oil.  When  in  good  order,  they  will  put  through  5,000 
pounds  of  cotton  wool  in  a  week  of  69  hours,  and  supply  2 1 
cards  (breakers  and  finishers),  with  a  sufficient  lap,  in  a  mill 
spinning  from  to  40's.  The  great  speed  of  the  beaters 
produces  a  current  of  air  which  carries  the  filaments  onwards 
in  the  machine  ;  but  to  remove  the  dust  entirely  an  indepen- 
dent ventilator  is  employed,  as  already  stated,  which,  like 
the  scutching  and  spreading  engine,  takes  about  a  horse 
power  to  drive  it  at  a  proper  speed. 

We  shall  introduce  here  the  description  of  the  ventilator 
employed  in  modern  mills,  as  constructed  By  Messrs.  Fair- 
bairn  and  Lillie. 

Figs.  32  and  3  3  represent  a  side  and  front  view  of  this 
simple  but  effective  engine  for  creating  a  current  of  air, 
equally  applicable  to  general  ventilation  of  buildings  for  the 
health  of  their  inmates,  as  it  is  to  the  conical  willow,  the 
scutching,  and  spreading  machines.  It  consists  of  two  cast- 
iron  end  plates.  A,  A',  provided  with  a  central  circular 
opening,  c,  c,  c,  from  whose  circumference  the  outer  edge  of 
each  plate  enlarges  in  a  spiral  line ;  the  point  of  it  nearest 
the  centre  being  at  d,  and  the  one  farthest  from  the  centre 
being  at  the  base  under  E,  fig.  32.  This  pair  of  parallel 
plates  is  connected  by  bolts,  a,  a,  a,  a  mantle  or  case  of 


VENTILATING  FAN. 


19 


sheet-iron  having  being  previously  fitted  into  grooves  cast  in 
the  edges  of  the  said  plates.  By  this  means  a  cavity  or 
chest  is  formed,  which  has  an  elongated  aperture  at  B,  to 
which  a  pipe  may  be  attached  for  conducting  the  discharged 
air  in  any  direction.  Within  this  cavity  a  shaft,  C,  is  made 
to  revolve  in  bearings,  h,  h,  placed  centrally  in  the  plates, 
A,  A,  and  cast  in  the  same  piece.    Upon  the  shaft  a  boss  is 


Fig.  32.  Fig.  33. 

Centrifugal  eccentric  Fan.   Scale,  three-fourths  of  an  inch  to  the  foot. 


made  fast  by  wedges,  which  carries  five  flat  arms,  seen  in 
section  fig.  32,  at  the  sides  of  c,  c,  c,  to  which  five  flat  plates 
are  riveted.  These  vanes  or  wings  have  each  the  form  repre- 
sented in  the  front  view  between  a,  a,  being  rectangular 
plates  of  iron,  with  a  semicircular  segment  cut  out  of  their 
edge  upon  each  side,  whose  diameter  is  equal  to  that  of  the 
end  opening  in  the  case.  Upon  one  end  of  the  shaft,  C, 
exterior  to  the  bearing,  6,  the  fast  and  loose  pulleys  are  fitted 
for  receiving  the  driving  strap,  and  for  turning  the  vanes  in 
the  direction  indicated  by  the  arrow  in  the  side  view,  whereby 
the  air  is  expelled  before  them  out  of  the  end  orifice  at  B, 
while  it  is  allowed  to  enter  freely  by  the  side  openings  at 
c,  c,  c.  By  the  centrifugal  force  of  these  revolving  vanes,  the 
air  is  condensed  towards  their  extremities,  makes  its  escape 
from  the  pressure  through  B,  and  is  continually  forced  in  at 
the  sides,  in  virtue  of  the  atmospheric  equilibration. 

Some  ventilators  have  their  hoods  or  mantles  made  con- 
centric with  the  revolving  vanes,  and  though  they  do  good 
work  when  turned  with  great  velocity,  they  are  not  well 
adapted  to  produce  pressure  by  condensation  of  the  air ;  for 
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the  wind  at  tlie  outlet,  B,  consists  partly  of  the  air  com- 
pressed by  the  extremities  of  the  wings,  and  of  the  air  rare- 
fied on  its  entrance  near  their  roots.  In  the  fan  here 
represented,  called  the  eccentric,  the  air  which  is  driven  out 
from  B,  has  been  subjected  to  compression  during  its  whole 
course  through  the  spiral  space  before  the  revolving  wings, 
and  is  equal  in  density  to  that  compressed  at  their  extremities 
by  the  centrifugal  force.  This  engine  discharges  therefore  a 
considerably  greater  body  of  air  than  the  fan  with  a  concen- 
tric mantle,  because  each  wing,  in  passing  the  point  d,  acts 
as  -  a  valve  to  intercept  the  ingress  of  the  uncondensed 
quiescent  air,  which  would  cause  an  eddy,  and  retard  the 
rapid  current  by  the  inertia  of  its  particles.  The  wings  are 
usually  made  to  revolve  with  such  speed  as  to  pass  through  a 
space  of  from  80  to  100  feet  in  a  second. 

When  the  fan  is  employed  to  draw  air  out  of  the  willow, 
the  batting  machine,  or  chambers  of  any  kind,  the  circular 
openings  in  its  sides  must  be  enclosed  v/ithin  caps,  which 
are  then  connected  with  pipes  placed  in  communication  v/ith 
the  cavities  or  spaces  to  be  acted  upon.  Slide  valves  or 
throstle-valves  may  be  introduced  into  these  exhausting  pipes, 
or  into  the  condensing  pipe  connected  with  B,  in  order  to 
modify  the  rarefying  or  blowing  force.  The  last  arrangement 
is  adopted  with  signal  advantage  for  applying  a  regulated 
blast  to  forge  fires. 

I  have  found  experimentally  that  a  fan  like  the  above,  1 8 
inches  in  diameter,  and  12  inches  in  width,  moving  its  wings 
at  the  rate  of  120  feet  in  the  second,  supports  by  aspiration, 
in  a  syphon,  a  column  of  water  two  inches  high,  and  when  it 
moves  at  the  rate  of  180  feet,  it  supports  a  column  three 
inches.  The  chimney  of  an  excellent  drawing  air-furnace 
does  not  support,  by  aspiration,  more  than  one-seventh  of  an 
inch. 

SECTION  II. 

CARDING  ENGINES,  OK  CAKDS. 

The  objects  of  the  carding  operation  are  to  separate  the 
fibres  which,  in  their  imported  state,  are  entangled  in  small 
tufts  and  knots,  and  which  have  been  but  imperfectly  opened 
in  the  blowing  machine,  so  as  to  draw  them  out  into  some- 
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what  parallel  directions,  and  to  remove  completely  all  the 
residuary  impurities.  The  carding  principle  consists  in  the 
reciprocal  action  of  two  surfaces,  which  are  mounted  with 
hook-shaped  elastic  wire-points.  These  little  hooks,  made 
of  hard-drawn  iron  wire,  are  represented  in  fig.  34.  The 

Fig.  34. 


Fig.  1.  Fig.  2. 


wire  must  be  first  bent  at  right  angles,  as  at  a  and  6,  fig.  1  ; 
then  each  branch  must  receive  a  second  bend,  as  at  c  and  cZ, 
fig.  2,  at  a  determinate  obtuse  angle,  which  must  be  invariable 
for  the  same  set  of  cards.  It  is  indispensable  that  these  two 
obtuse  angles,  a,  c,  e,  6,  /,  be  mathematically  equal,  not 
only  for  the  two  conjoined  points,  but  for  the  whole  series  of 
teeth  ;  for  if  one  of  them  slope  more  or  less  than  its  fellow, 
it  will  lay  hold  of  more  or  less  cotton  wool,  and  cause  the 
carding  to  be  irregular. 

The  leather  must  be  pierced  by  a  fork,  with  two  holes  for 
each  double  tooth,  at  the  distance  a,  6,  but  in  such  a  way  that 
the  inclination  of  these  holes,  in  reference  to  the  plane  sur- 
face of  the  leather,  be  invariably  the  same ;  otherwise  the 
length  of  the  teeth  would  vary  with  the  angle  of  inclination, 
and  spoil  the  card.  Another  condition  in  making  good  card 
cloth,  or  garniture,  is  to  have  the  leather  of  uniform  thickness. 
This  is  effected  by  a  species  of  planing  machine,  which  strips 
the  surface  smooth,  and  renders  the  thickness  equable.  A 
riband  or  sheet  of  leather  thus  furnished,  being  made  fast  to 
either  a  flat  or  cylindrical  surface  of  wood,  will  constitute  a 
fiat,  or  a  cylinder  card.  Suppose  a,  fig.  35,  to  be  one  such 
card,  and  h  to  be  another,  whose  teeth  are  set  in  opposite 
directions,  the  two  wire  surfaces  being  parallel,  and  very  near 
each  other,  vnth.  a  tuft  of  cotton  wool  betwixt  them.  Let  a 
be  now  moved  in  the  direction  of  the  arrow,  the  points  of  the 
opposite  sets  of  teeth  being  in  contact,  while  h  remains 
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stationary,  or  is  moved  in  the  opposite  direction  ;  it  is  obvious 
that  every  small  flock  of  the  wool,  placed  in  such  a  predica- 

Fig.  35.— Card  Teeth. 

ment,  must  experience  the  traction  of  both  sets  of  teeth.  The 
teeth  of  a  will  endeavour  to  pull  the  filaments  away  with 
them,  while  those  of  h  will  keep  hold  of  them,  or  pull  them 
in  the  contrary  direction.  Each  of  the  teeth  will,  in  fact, 
appropriate  to  itself  a  portion  of  these  filaments,  and  will 
thereby  disentangle  the  tuft  of  cotton,  thus  drawing  out  the 
fibres,  and  placing  them  lengthwise,  agreeably  to  the  line  of 
traction.  If  this  operation  be  often  enough  repeated,  it  must 
eventually  arrange  all  the  filaments  in  a  direction  truly 
parallel,  and  thus  accomplish  the  end  in  view.  Suppose, 
now,  the  whole  filaments  to  be  hooked  upon  the  card  a,  a 
single  cross  stroke  of  the  two  will  transfer  to  Z>  a  portion  of 
those  upon  a,  should  the  teeth  of  h  be  moved  in  the  same 
direction  with  those  of  a,  but  more  slowly.  If  the  cards  be 
so  placed  that  the  sloping  points  of  their  teeth  look  the  same 
way,  as  in  fig.  3  6, — and  if  a  be  moved  in  the  direction  of  the 


mm 

Fig.  36.— Card  Teeth. 

arrow,  while  h  is  stationary,  or  is  moved  more  slowly  in  the 
same  direction,— a  will  comb  all  the  wool  out  of  the  teeth  of 
b,  since  the  hooks  have  in  this  position  no  tendency  to  retain 
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tlie  filaments.  The  consideration  of  these  different  results, 
according  to  the  different  circumstances  now  stated,  will 
enable  any  one  to  comprehend  clearly  the  action  of  the  card- 
ing engine. 

For  carding  long-stapled  fine  cotton,  one  operation  is  not 
sufficient  to  clean  the  fibres  completely,  and  to  lay  them  in 
parallel  positions,  ready  for  the  next  process  of  a  spinning- 
mill.  Two  cardings  are  had  recourse  to  in  this  case ;  the 
first,  by  what  is  called  the  breaker  cards,  and  the  second  by 
tlie  finisher  cards.  The  two  operations  do  not,  however, 
essentially  differ  from  each  other. 

The  cylinder  cards,  invented  by  Lewis  Paul,  and  patented 
in  1748,  were  covered  parallelly  to  the  axis  with  fillets  of 
leather  thus  mounted,  having  intervening  stripes  free  from 
points.  A  concave  card  of  the  same  curvature  as  the  cylinder 
was  applied  to  its  under  surface.  Hence,  on  turning  the 
cylinder  by  the  handle  at  its  end,  the  two  bristling  surfaces 
worked  against  each  other,  and  performed  the  carding  opera- 
tion. When  the  filaments  were  thought  to  be  sufficiently 
carded,  the  stationary  concave  part  was  let  down,  and  the 
cylinder  was  then  stripped  of  its  wool  by  means  of  a  comb 
made  of  a  bar  of  wood,  bearing  a  row  of  needles.  These 
card-ends  of  the  length  of  the  cylinder  were  joined  together 
by  a  particular  contrivance  which  it  is  unnecessary  now  to 
describe. 

When  the  concern  of  Lewis  Paul,  at  Northampton,  came  to 
be  dismantled  by  the  failure  of  his  operations,  the  carding 
cylinders  were  purchased  by  a  hat  manufacturer  from  Leo- 
minster, and  applied  by  him  to  the  carding  of  sheep's  wool 
for  hats  ;  and  about  the  year  1760  they  were  introduced  into 
Lancashire,  and  re-applied  to  the  carding  of  cotton,  by  a 
gentleman  of  the  name  of  Morris,  in  the  neighbourhood  of 
Wigan.* 

Mr.  Peel  was  one  of  the  first  Lancashire  manufacturers 
who  adopted  this  mode  of  carding,  being  assisted  in  carrying 
it  into  operation  by  J ames  Hargreaves,  the  ingenious  author 
of  the  Jenny.  His  machine  was  composed  of  two  or  three 
cylinders,  covered  with  the  card-fillets  ;  and  the  carded  cotton 

*  John  Kennedy,  Esq.,  in  Memoirs  of  Manchester  Society,  vol.  v., 
second  series. 
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was  taken  from  the  cylinders  by  hand-cards  applied  by  women. 
This  process  answered  so  indifferently,  that  Mr.  Peel  laid  it 
aside.  Then  Arkwright  took  the  cylinder-card  in  hand,  and 
made  it  a  practicable  machine,  about  the  year  1770,  or  1771.* 
The  feed-apron,  as  applied  to  cylinder-carding,  has  been 
claimed  as  an  invention  of  John  Lees,  a  quaker,  of  Man- 
chester, in  1772  ;  but  there  is  no  doubt  that  Arkwright  had 
previously  used  the  same  contrivance,  along  with  the  crank 
and  comb,  at  Cromford  ;  for  continuity  in  the  discharging 
riband,  at  one  side  of  the  cards,  obviously  implies  continuity 
in  the  feeding  fleece,  at  the  other  side.  In  fact,  the  crank  and 
comb,  vnth.  its  incessant  stripping  action,  would  have  been  a 
preposterous  apparatus,  without  a  corresponding  punctuality  of 
supply.  Arkwright,  indeed,  refined  upon  the  feed-apron,  by  roll- 
ing it  up  into  a  coil,  after  having  spread  the  cotton  evenly  along 
it  in  an  extended  state,  and  thus  fed  the  cards  by  the  gradual 
unrolling  of  the  apron  cloth.  There  can  be  no  reasonable 
doubt  in  the  mind  of  any  man,  acquainted,  however  slightly, 
■vvith  the  carding  process,  that  Arkwright  had  also  used  doffer 
cylinders,  covered  all  over  with  spiral  fillets,  along  with  the 
crank  and  comb,  in  177 1  or  1772  ;  for  had  his  doffer  been 
covered  with  pieces  of  card-cloth  parallel  to  its  axis,  like  the 
card-drum,  mth  intervening  bare  spaces,  the  machine  could 
not  have  turned  off  continuous  ribands,  as  it  did.  It  is  pre- 
posterous to  ascribe  to  Wood  and  Pilkington,  about  the  year 
1774,  what  Arkm'ight  must  have  done  two  or  three  years 
before,  though  he  did  not  specify  it  in  a  patent  till  1775,  on 
bringing  his  whole  system  to  maturity.  Then,  indeed,  all 
the  schemers  who  had  perchance  imagined  something  similar 
to  some  of  its  parts,  though  never  able  to  make  them  operate 
productively,  began  to  put  in  their  claims,  and  they  were  well 
encouraged  by  the  many  sordid  and  invidious  rivals  of  the 
Cromford  Company.  In  fact,  it  was  impossible  for  Arkwright 
to  keep  any  invention  secret  in  his  mill,  when  almost  every 
one  of  his  workmen  was  bribed  to  act  as  a  spy,  and  report 
the  progress  of  his  improvements. 

Carding  engines  may  be  defined  to  be  brushes  of  bent  iron 
wire  fixed  in  leather,  and  thereby  applied  to  a  set  of  cylin- 

*  I  was  informed  by  Mr.  Strutt,  that  Mr.  Arkwright  says  he  le- 
members  of  his  father,  Sir  Richard,  getting  cylmder  cards  from. 
Northampton. 
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drical  and  a  set  of  plane  surfaces,  the  former  being  made  to 
revolve  so  as  to  sweep  over  the  sui'faces  of  the  latter  at  rest. 
Sometimes  large  cylindrical  cards  work  against  the  surfaces 
of  smaller  cylindrical  cards,  moving  at  a  less  velocity  ;  and 
occasionally  both  plans  are  combined  in  the  same  engine,  as 
the  following  figures  will  show.  The  tufts  are  held  fast  by 
the  stationary  or  slow-moving  cards,  while  the  quick-moving 
cards  teaze  out  the  fibres,  and  gradually  disentangle  them. 
Hence  we  can  understand  how  fixed  cards,  in  which  the  tufts 
are  exposed  to  an  uninterrupted  course  of  teazing,  disentangle 
the  long-stapled  cotton  better  than  the  squirrel  or  secondary 
revolving  cards,  which  bring  the  tufts  under  the  action  of  the 
great  drum-card  only  once  in  each  one  of  their  revolutions* 
They  exercise  a  greater  tearing  force,  and  are  therefore  used 
for  coarser  and  shorter-stapled  cottons,  with  which  rapidity 
of  Y/ork  is  an  object  of  importance.  In  fact,  much  more 
cotton  can  be  passed  through  in  the  same  time  when  both 
the  main  card  and  the  counter  cards  revolve ;  and  as  the 
latter  require  less  frequent  cleaning  than  what  are  called  the 
flat-top  cards,  this  system  is  generally  used  in  prepara- 
tion for  the  lower  counts  of  spinning ;  and  occasionally  in 
combination  with  fixed  tops  in  that  of  the  middling  fine 
yarns. 

Figs.  37,  38,  39,  represent  a  carding-engine,  in  which  both 
systems  are  combined,  and  constructed  upon  the  best  princi- 
ples. Fig.  37  is  a  longitudinal  section,  fig.  38  the  front 
view,  where  the  carded  cotton  is  seen  to  be  delivered,  and 
fig.  39  is  a  longitudinal  view  of  the  side  of  the  engine,  where 
the  principal  wheel-work  lies. 

In  fig.  37,  A  is  the  main  carding  cylinder,  constructed  of 
parallel  segments  of  mahogany,  a,  a,  screwed  upon  three  or 
four  cast-iron  rings  fixed  to  the  central  shaft.  Upon  each  of 
these  segments  a  card-leather  (card-cloth)  is  nailed  in  a 
length  equal  to  the  width  of  the  main  cylinder  or  drum. 
The  inclination  of  the  card- teeth  is  visible  in  the  figure.  B, 
B,  /,  are  parallel  segments  of  mahogany,  called  card-tops, 
which  rest  with  their  ends  upon  heads  of  screws,  6,  h,  fig.  39, 
projecting  from  the  side-framing,  c,  of  the  engine,  and  -  they 
are  held  in  their  places  upon  the  frame  by  pins,  which  pass 
through  their  ends.  The  interior  curvature  of  these  segments 
is  covered  with  a  narrow  fillet  of  card-leather.    This  surface 
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may  be  placed  nearer  to,  or  farther  from,  the  card-drum,  A, 
by  adjusting  the  screw-props  at  the  end  of  each  segment. 
This  structure  is  clearly  seen  at  6,  h,  in  fig.  39.  D,  E,  F,  G 
nre  rollers  covered  with  card  fillets  wound  spirally  round 
them  from  one  end  to  the  other.  These  small  cylinders, 
called  urchins  or  squirrels,  revolve  by  their  necks  in  the 
bearings,  d,  e,  /,  g,  fig.  39,  which  may  be  moved  nearer  to  or 
farther  from  the  drum,  and  from  each  other,  by  adjusting 
screws,  as  shown  in  the  wood-engraving. 

H,  fig.  37,  is  a  pair  of  fluted  iron  feeding-rollers,  like 
those  described  for  the  blowing  machine,  which  are  pressed 
together  by  means  of  a  screw,  c;  is  a  feed-board,  along 
the  surface  of  which  the  fleece  unwound  from  the  lap-roll  I, 
by  the  acting  roller  K,  advances  to  the  feed-rollers  H.  The 
first  roller-card  D,  turning  with  much  less  velocity  than  the 
drum-card,  draws  in  single  filaments  from  the  feed-roller, 
«>nd  is  thence  sometimes  called  the  licker-in.  These  fila- 
ments are  immediately  stripped  from  it  by  the  large  cylinder 
A,  to  be  again  teazed  out  by  the  teeth  of  the  second  roller  or 
squirrel,  E.  moving  still  moie  slowly  than  D,  and  thereby 
serving  to  pick  off  the  knots  from  the  drum.  These  knots 
being  carried  rqund  by  the  roller,  are  again  presented  to  the 
cylinder  D,  as  it  revolves  nearly  in  contact  with  E.  The 
roller,  D,  next  transfers  the  teazed-out  filaments  to  the  drum, 
blending  them  with  fresh  ones  supplied  by  the  feed-rollers. 
The  tufts  or  knots  which  elude  the  action  of  the  first  two 
rollers,  D  and  E,  are  pretty  sure  to  be  laid  hold  of  by  the 
fourth  roller,  G,  because  it  is  placed  closer  to  the  drum,  and 
moves  with  the  same  speed  as  the  roller  E.  The  knots  caught 
by  G  are  teazed  out  by  the  roller  F,  which  is  nearly  in  con- 
tact with  it,  but  revolves  at  a  quicker  rate,  yet  not  so  fast  as 
the  surface  of  the  drum,  F.  The  loosened  fibres  are  thus 
seized  by  F,  and  once  more  transferred  to  the  drum,  whence 
they  proceed  and  receive  a  second  teazing  from  the  roller,  G. 
Should  any  knots  still  remain  they  will  be  arrested  by  the 
first  flat-top  cards,  and  held  there  till  they  are  disentangled 
by  the  rotation  of  the  drum.  On  this  account  the  first 
flats  require  more  frequent  cleaning  than  the  subsequent 
ones. 

The  filaments,  after  emerging  from  the  flats,  lie  in  nearly 
parallel  lines  among  the  card-teeth  of  the  drum,  whence  they 
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are  removed  by  a  smaller  drum-card,  wliicli  turns  in  contact 
with  it,  called  the  doffer  (stripper),  or  doffing  cylinder,  L, 
and  is  covered  spirally  with  fillet  cards.    By  its  slow  rotation 
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Fig.  38.— Carding  Engine.   Front  View.   Scale,  three-fourths  of  an  inch  to  the  foot. 

in  an  opposite  direction  it  strips  the  loosened  filaments  from 
the  drum,  and  thus  clothes  itself  uniformly  with  a  fine  fleece 
of  cotton,  which  is  shorn  or  combed  off  from  the  opposite 
side  of  the  cylinder  by  the  vibratory  action  of  the  doffing- 
knife,  M.  This  mechanism  consists  of  a  blade  of  steel, 
toothed  at  its  edge,  like  a  fine  comb,  and  it  is  made  to  strike 
down,  with  a  rapid  shaving  motion,  tangentially  over  the 
points  of  the  cards.  This  is  the  crank  and  comb  contrivance 
so  unjustly  claimed  for  Hargreaves  in  the  lawsuit  against 
Sir  E.  Arkwright.    This  elegant  instrument  takes  off  the 
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cotton  in  a  fine  transparent  fleece,  like  the  aerial  web  or 
woven  wind  of  Aurungzebe's  daughter.  Its  breadth  is  equal 
to  the  length  of  the  card  on  the  doffer,  but  it  is  formed  into  a 
narrow  riband,  by  being  gradually  hemmed  in  by  passiig 
through  the  funnel,  i.  This  riband  is  called  a  card-end 
(sometimes  a  sliver),  and  is  drawn  forwards  by  the  first  pair 
of  rollers,  Ic,  in  that  part  of  the  engine  marked  N.  This 
apparatus  consists  of  three  pairs  of  iron  rollers,  k,  Z,  m ;  the 
bottom  rollers  of  7c  and  I  are  finely  fluted  or  channelled,  and 
their  top  ones  are  covered  with  two  coats,  the  inner  being 
flannel  and  the  outer  being  leather.  These  top  rollers  are 
pressed  firmly  upon  the  under  ones  by  weights  hung  upon 
their  axes.  The  pair  of  rollers  Z,  by  moving  faster  than  the 
pair  Jc,  has  the  effect  of  drawing  and  straightening  the  fila- 
ments. The  card-end,  after  being  spread  by  the  rollers  into 
a  flat  riband,  is  again  gathered  into  an  elliptical  sliver,  by 
being  passed  through  the  vertical  slit  in  the  plate  and 
being  drawn  through  between  the  two  smooth  rollers  m,  which 
are  but  slightly  pressed  together.  This  card-end  is  of  a  very 
spongy  texture,  and  very  slightly  coherent.  It  is  allowed  to 
fall  down  into  a  tin  can,  0,  as  it  escapes  from  the  front 
delivering  roller.  In  some  factories  the  finished  card-ends 
of  several  engines  are  wound,  as  they  are  delivered,  upon  large 
wooden  bobbins,  with  tin-plate  ends,  in  parallel  layers,  so  as 
to  form  a  series  of  ribands  easy  of  application  to  the  next 
machine — the  drawing-frame.  In  other  factories  the  whole 
of  the  card-ends  pass  into  a  covered  square  conduit  of  wood 
on  the  floor  of  the  apartment,  which  is  furnished  with  a  series 
of  friction  rollers,  in  correspondence  with  the  respective  card- 
engines.  The  whole  card-ends  are  finally  conducted  upon  a 
large  bobbin,  and  wound  into  a  fleece  of  parallel  ribands^ 
ready,  like  the  above,  to  be  presented  most  conveniently  to 
the  drawing  heads. 

The  motions  of  the  carding-engine  are  produced  as 
follows : — To  the  shaft  of  the  main  cylinder,  exterior  to 
the  frame-work,  the  usual  fast  and  loose  pulleys  P,  are  at- 
tached. Upon  the  same  shaft,  between  each  end  of  the  drum 
and  the  frame,  is  one  pulley  Q,  fig.  39,  and  another  E,  in 
dotted  lines,  fig.  37.  The  latter  of  these  pulleys  drives  the 
card-roller  (the  licker-in)  D,  and  the  former  drives  the  card- 
roller  or  squirrel  F.    Upon  the  shaft  of  the  main  cylinder. 
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A,  there  is  anotlier  pulley,  S,  alongside  of  tlie  steam-pulley, 
P,  from  whicli  motion  is  given  by  a  strap  to  a  slender  shaft,  T, 
figs.  37,  38,  carrying  upon  its  ends  two  small  cranks,  which 
are  connected  by  rods,  p,  with  the  doffer-knife.  These  rods 
are  guided  by  two  arms,  0,  which  keep  the  knife  close  to  the 
doffing  cylinder,  L,  while  the  cranks  make  it  vibrate  most 
rapidly  up  and  down.  The  shaft  of  the  main  cylinder  bears 
upon  the  end  opposite  to  its  steam-pulley  end  a  pinion,  i, 
fig.  39,  which  works  into  a  wheel,  2,  on  whose  axis  there  is 
another  pinion,  3,  working  in  a  w^heel,  4,  so  as  to  produce  a 
slow  motion.  The  last  wheel  drives  the  doffing  cylinder,  L, 
by  means  of  the  wheel  5.  From  the  shaft  of  this  cylinder 
motion  is  given  to  the  squirrel  cards,  E  and  G,  by  means  of 
a  strap  going  round  pulleys,  between  the  squirrel- cylinders 
and  the  frame,  as  is  shown  by  dotted  lines  in  fig.  37.  Out- 
side of  the  frame,  ujDon  the  other  end  of  the  shaft  of  the 
doffing  cylinder,  is  a  bevel  wheel,  6,  which  drives  the  hanging 
or  inclined  shaft,  U,  as  also,  by  means  of  the  bevel  wheels,  7 
and  8,  the  inferior  feeding-roller,  H.  From  this  roller, 
motion  is  given,  by  a  carrier  wheel,  9,  to  a  v/heel,  10,  upon 
the  roller,  K,  which  serves  to  wind  off  the  fieece  from  the 
lap-roll.  The  wheel  2,  formerly  mentioned,  drives  another 
wheel,  II,  below  it  and,  of  course,  the  pulley  on  its  axis, 
whence  motion  is  communicated  to  the  drawing  apparatus, 
N,  as  shown  in  figs.  38  and  39. 

The  shaft  ^,  fig.  38,  bears  upon  its  end  two  wheels,  of 
which  one,  r,  gives  motion  to  two  small  wheels  fixed  upon 
the  ends  of  the  two  under  rollers  of  the  pairs  I  and  m.  The 
other  wheel,  s,  drives  a  larger  wheel  upon  the  end  of  the 
under  roller,  Jc,  so  as  to  give  a  slower  motion  to  this  pair  of 
rollers  than  to  the  two  former  pairs,  both  of  which  have 
nearly  the  same  velocity,  as  m  is  but  slightly  larger  than  /, 
and  therefore  has  a  surface  motion  little  greater.  To  prevent 
the  two  rollers  at  m  from  sliding  upon  each  other,  little 
toothed- wheels,  t,  fig.  38,  are  fixed  to  their  ends,  so  as  to 
v/ork  into  each  other. 

In  many  factories  the  cylinders  are  not  constructed  of 
wood,  with  iron  framing,  but  are  made  entirely  of  cast-iron, 
and  are  coated  with  a  cement  composed  of  chalk  and  glue, 
which  is  somewhat  harder  than  Paris  plaster.  Into  holes 
drilled  in  the  iron  cylinders,  wooden  pegs  are  fixed  for 
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receiving  the  nails  or  pins  whicli  are  used  to  fasten  on  the 
sheet  or  fillet-card  leathers. 

We  have  already  mentioned  that,  in  many  of  the  coarse- 
spinning,  and  in  all  the  fine-spinning  factories,  two  sets  of 
card-engines  are  employed,  called  the  breakers  and  the 
finishers,  which  do  not  differ  in  any  essential  respect,  except 
in  the  fineness  of  the  card-teeth.  The  breaker  delivers  or 
winds  its  thin  continuous  fleece  of  cotton  as  it  is  combed  off 
from  the  doffer,  without  narrowing  it,  upon  the  periphery  of 
a  revolving  wooden  roller.  When  this  has  received  such  a 
number  of  layers  as  constitutes  a  pretty  thick  coat,  the  fleece 
is  torn  asunder  at  the  doffer,  and  the  clothed  roller  is  removed 
to  the  feed  roller  of  the  finisher  card.  When  the  ends  from 
several  cards  are  to  be  wound  together  on  a  large  bobbin, 
their  course  is  frequently  guided  by  a  series  of  smooth  pins, 
or  spiral  channels  ;  and  then  coiled  round  a  roller  in  parallel 
ribands.  The  movable  tin-plate  ends  of  these  bobbins  being 
taken  off,  and  a  round  wooden  pin  being  substituted  for  the 
bobbin  itself,  the  lap  of  parallel  card-ends  is  ready  to  be 
presented  to  the  feed-roller  or  licker-in  of  the  finisher-card. 
In  other  cases,  the  card-ends  of  the  breaker-cards  are 
introduced  directly  from  the  cans  in  which  they  were  re- 
ceived in  parallel  lines  to  the  finisher-cards  to  save  the 
winding-on  process. 

Fig.  40,  the  old  carding-engine,  surrounded  with  urchin- 
cards. 

A,  the  drum ;  a,  the  feed-apron ;  6,  h,  moving  rollers  of 
the  apron  ;  c,  c,  feed-rollers ;  B,  first  urchin  which  takes  the 
cotton  oft^,  and  retm^ns  it  to  the  drum  ;  C,  C,  working  urchins  ; 
D,  D,  cleaning  urchins.  By  repeated  transfers  from  one  of 
these  card-cylinders  to  another,  and  by  a  continual  drawing 
out  between  the  teeth  of  the  different  orders  of  cards,  the 
cotton  filaments,  (for  low  counts,)  become  separated  and 
expanded.  E  is  the  doffer  cylinder  which  strips  the  cotton 
from  the  drum ;  F,  the  steel  comb  or  knife  for  taking  the 
fleece  off  the  doffer  in  a  semi-transparent  web.  G  represents 
a  fluted  cylinder,  which  is  not  employed  in  the  cotton, 
but  only  in  the  woollen  manufacture,  for  making  the  card- 
rolls. 

Here  we  have  a  carding-engine,  with  the  drum  surmounted 
with  urchin  or  squirrel  cards  instead  of  tops,  such  as  are 
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used  in  the  preparation  of  inferior  cotton  wools  for  spinning 
coarse  yams.  The  principles  of  its  mechanism  are  similar 
to  those  above  described. 


/ 


The  speed  communicated  by  the  driving  shaft  to  the  main 
drum  is  not  the  same  for  every  different  staple  of  cotton. 
As  carding  is  intended  to  open  up  the  filaments,  to  undo  their 
knots,  and  to  shake  out  the  dust,  it  would  not  answer  its 
purpose  perfectly  were  it  performed  with  either  too  great  or 
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too  small  a  velocity.  It  is  tlie  duty  of  the  overlooker  of  tlie 
preparation-room  to  study  the  cotton  wool  in  hand.  It  is 
obvious  that  tufts  should  not  be  disentangled  too  forcibly  on 
the  one  hand,  and,  on  the  other,  the  filth  adhering  to  the 
staple  cannot  be  shaken  off  by  too  slight  a  degree  of  motion. 
The  main  drum  must  therefore  be  made  to  revolve,  according 
to  circumstances,  from  120  to  150  times  in  a  minute.  Nor 
jire  the  velocities  of  the  other  cylinders  relatively  to  the 
principal  one  to  be  invariable ;  they  require  also  to  be 
modified.  Supposing,  for  example,  that  the  latter  has  a  speed 
of  130  in  the  minute,  the  different  movements  both  of  the 
r.xes  and  of  the  surface  of  the  cylinders,  which  is  the  point 
to  be  considered,  may  be  regulated  as  follows  : — 

While  the  drum  card  makes  that  number  of  turns,  the 
feed-rollers  should  make  only  two-thirds  of  a  revolution,  so 
that  the  doffer  shall  deliver  about  sixteen  feet  of  lap  ; — the 
first  pair  of  drawing-rollers  should  draw  it  about  26  inches, 
being  the  difference  between  232  inches  and  206  inches  ; — be- 
tween the  first  and  the  delivering  pair  of  drawing-rollers,  the 
card-end  should  suffer  an  elongation  of  2 1  o  inches,  being  the 
difference  between  442,  the  surface-speed  of  the  last  pair,  and 
232,  the  surface- speed  of  the  fi^rst  pair; — the  last  smooth 
roller  should  draw  it  1 1  inches  more  ;  and,  finally,  the  ratio 
of  the  speed  at  the  circumference  of  the  feed-rollers,  to  that 
of  the  smooth  delivering  roller,  should  be  as  26  inches  are  to 
442,  or  as  I  to  17. 

The  card-engine  being  charged  with  a  lap  roll  of  perhaps 
32  feet  in  length,  weighing  about  5  pounds,  must  be  passed 
entirely  through  in  i  5  minutes ;  and  the  3  2  feet  of  lap  will 
form  a  card-end  at  the  smooth  roller  of  nearly  540  feet,  of 
which  one-fifth  part,  or  one  pound,  will  measure  1 08  feet ; 
about  three  per  cent,  may  be  allowed  for  waste. 

Long-stapled  cottons  require  more  carding  than  the  short, 
on  which  account  the  drum  is  made  to  turn  more  rapidly, 
^vhile  that  of  the  other  cylinders  is  left  unchanged,  or  even 
made  to  revolve  more  slowly.  Such  changes,  however,  are 
introduced  only  between  the  feed-rollers  and  the  main-drum, 
or  between  the  great  drum  and  the  doffer,  whence  a  variation 
is  produced  in  the  grist  of  the  card-end,  the  count  of  which 
must  always  be  attended  to. 

Card  sheets  are  distinguished  by  the  number  of  wires  in 
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each  breadth  of  three  inches  and  a  half  for  the  drum,  and  two 
inches  for  the  top  cards ;  hence,  in  'the  former  there  will  be 
70  v/ires  in  all,  or  20  per  inch.  The  numbers  of  wires  per 
inch,  counted  in  the  length  of  the  sheet-leather,  are  called 
■crowns.  For  the  preparation  of  yarns  below  36  hanks  in  the 
pound,  the  cards  have  80  wires  per  sheet  for  the  drum  ;  the 
lirst,  second,  and  third  tops  20  ;  the  middle  tops  26 ;  and  the 
last  28.  For  the  preparation  of  yarns  of  100  and  above,  the 
cards  have  from  90  to  100  wires  per  sheet  for  the  drum,  and 
so  on  in  proportion. 

The  drum  revolves  with  a  surface  velocity  of  from  20  to 
30  times  quicker  than  the  doffer,  according  to  the  nature  of 
the  cotton.  By  measuring  the  parts  of  figures  37,  38,  39, 
which  are  most  exactly  delineated,  to  a  scale  of  three-quarters 
of  an  inch  to  a  foot,  the  relative  magnitudes  and  velocities 
of  every  part  of  the  carding-engine  may  be  readily  deter- 
mined. 

The  tops  of  cards  should,  after  cleaning,  be  laid  down  in 
their  places  with  a  delicate  hand,  and  tested  by  a  gentle 
pressure,  to  ascertain  that  they  barely  touch  ^vithout  catching 
the  teeth  of  the  revolving  drum.  I  was  told  by  a  skilful 
spinner  that  a  fluted  foed-roller  is  not  nearly  so  good  as  a 
pair  of  cylinder  cards  from  tv/o  to  three  inches  in  diameter, 
with  their  teeth  set  inwards,  so  as  to  operate  as  lickers-in. 
They  should  be  surmounted  by  a  cylindrical  card  of  larger 
dimensions,  as  shown  in  the  figure,  for  taking  off  the  cotton 
fibres  and  transferring  them  to  the  drum. 

A  patent  was  taken  out  a  few  years  ago  for  travelling  card- 
tops,  with  a  self-cleaning  apparatus,  but  it  v^as  considered  by 
the  above  gentleman  to  be  a  hazardous  expedient.  Double 
cards  are  nov/  made  42  inches  in  the  diameter  of  the  drum, 
and  36  inches  in  length  ;  single  cards  are  half  that  length,  or 
about  20  inches.  I  have  seen  many  card-ends  wound  up 
continuously  upon  one  large  bobbin  or  roller  12  inches  long, 
in  parallel  ribands,  to  form  a  lap  for  the  dravdng-frame. 

In  a  ^'ne-spinning  mill  at  Manchester,  seven  finisher  cards 
turn  off  I  50  pounds  of  cotton  (Sea-island)  in  69  hours,  or  one 
week.  Three  yards  of  the  lap  presented  to  these  cards  weigh 
only  four  ounces.  These  seven  finishers  correspond  to  sis 
breaker-cards  ;  for  a  preparation  as  it  is  called  (one  set),  1 2 
'  card-ends  go  to  form  the  first  drawing.    In  the  breaker-cards, 
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1, 600  grains'  weight  of  cotton  are  spread  out  upon  seven  feet 
of  tlie  apron- cloth,  to  form  one  lap. 

In  such  an  establishment,  i  50  pounds  constitute,  as  we  have 
said,  a  preparation,  which  is  confined  to  its  peculiar  set  of 
cards,  of  drawing  and  roving  frames.  One  man  superintends 
four  such  preparations.  The  total  wages  for  the  preparation 
work  of  these  600  pounds  of  cotton  wool  is  £11  115. 

In  a  mill  at  Manchester,  where  fustian  yarns  are  chiefly 
spun  of  No.  30  weft  and  No.  40  warp,  the  carding-engines 
are  surmounted  with  urchin-cards,  and  do  each  to  the  amount 
of  1,000  pounds  per  week.  The  drum  makes  180  revolutions 
per  minute.  Each  card  supplies  1 5  tubes  of  Dyer's  roving- 
frame,  equivalent  to  800  throstle  spindles. 

For  coarse  spinning,  where  the  card-ends  are  not  received 
in  cans  (to  save  hand-labour),  the  card  delivers  its  end  on  a 
roller,  which  rests  on  a  horizontal  carrier  w^ooden  drum. 
One  bobbin  roller  usually  takes  on  two  ends  together,  through 
a  guide  funnel,  which  is  carried  at  the  extremity  of  a  travers- 
ing arm,  moved  by  a  pinion,  which  works  in  a  horizontal 
gridiron  rack,  alternately  to  the  right  hand  and  the  left,  upon 
the  upper  and  under  surface  of  the  rack  ;  whereby  the  double 
card-ends  are  wound  in  parallel  rows,  without  crossing  each 
other.  Four  of  these  large  bobbins,  thus  filled  with  card- 
ends,  are  laid  in  horizontal  frames,  from  which  they  deliver 
their  ends  to  one  drawing  head,  wherein  eight  ends  are  again 
combined  through  one  guide  funnel,  and,  after  drawing,  are 
wound  upon  another  large  bobbin,  also  revolving  in  a  hori- 
zontal plane  by  the  friction  of  a  carrier  drum.  By  such 
artifices  cans  are  now  entirely  superseded  in  the  carding  and 
drawing  departments  of  several  coarse-spinning  mills,  as  in 
the  progress  of  machinery  they  may  probably  come  to  be  also 
in  fine-spinning  mills.  The  wooden  cylinder  of  the  last- 
mentioned  bobbin  is  two  inches  in  diameter,  and  has  a  steel 
axis  driven  hard  into  each  end,  which  is  enclosed  by  a  saucer- 
shaped  tin  platter.    This  is  removable  at  pleasure. 

When  the  card-fleece  from  the  comb  exhibits  inequalities, 
it  is  a  proof  of  bad  carding,  denoting  ill-adjusted  motions  in 
the  several  cylinders,  or  want  of  truth  in  the  play  of  the 
main-drum  and  the  tops.  This  defective  state  must  be 
corrected  immediately,  for  good  yarn  could  not  be  spun  from 
card-ends  of  that  texture. 
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The  card-overlooker  is  called  a  stripper  when  he  cleans 
the  card-teeth  from  the  entangled  filaments.  He  should  clean 
the  drmn  four  or  five  times  a  day,  taking  care  that  his  strip- 
ping is  made  upon  the  seven  or  eight  cards,  constituting  a 
preparation,  in  succession,  and  at  regular  intervals,  whenever 
the  lap  allowance  is  passed  through.  He  strips,  in  like 
manner,  the  tops,  going  over  the  first,  the  fourth,  the  seventh, 
and  the  tenth  of  one  carding-engine,  and  then  the  same  tops 
of  a  second  engine,  of  a  third,  and  thus  to  the  last  in  the 
series.  Eeturning  to  the  first  engine,  he  strips  the  second 
top,  the  fifth,  the  eighth,  and  the  eleventh,  throughout  the 
set ;  lastly,  he  strips  the  third,  sixth,  ninth,  and  twelfth.  If 
there  be  fifteen  tops,  however,  he  makes  an  analogous  distri- 
bution, whereby  he  secures  uniformity  of  work. 

With  regard  to  the  main  drum,  and  the  doffer  cylinder,  he 
contents  himself  with  removing  the  light  down  which  is 
whisked  upon  them,  without  stopping  the  engine.  The 
urchins  which  move  with  the  greatest  velocity,  can  be  stripped 
only  v/hen  the  carding  operation  is  suspended. 

The  whole  parts  of  the  machine  should  be  cleaned  care- 
fully twice  daily ;  namely,  at  the  dinner  hour,  and  when  the 
business  of  the  day  is  over.  The  moving  parts  must  be 
lubricated  in  the  morning,  and  at  mid-day  ;  and  the  drum 
every  time  the  machine  is  stopped  for  the  purpose  of  stripping. 

The  grinding  of  cards  was  formerly  executed  always,  and 
still  is  in  some  small  mills,  by  means  of  a  fiat,  smooth  bar  of 
wood,  on  which  coarse-grained  emery  is  fixed  by  glue,  which 
forms  a  kind  of  hone  or  grindstone.  This  is  placed  in  the 
position  of  one  of  the  flat  tops  for  sharpening  the  teeth  of  the 
main  drum  and  over  the  other  card-cylinders,  by  means  of 
iron  props,  which  allow  it  to  be  pressed  more  closely  dowi:! 
as  the  teeth  points  are  ground  away. 

This  hand- method  was  tedious  and  incorrect.  Two  very 
ingenious  machines  are  now  substituted  instead  of  it ;  one  of 
them  for  grinding  the  tops,  and  another  the  cylinder  cards  ; 
but  they  are  not  of  sufficient  importance  to  merit  the  detail 
of  engravings  and  descriptions  necessary  to  make  them  intelli- 
gible to  the  general  reader. 
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SECTION  III. 

THE  DRAWING  FEAME. 

The  principle  and  object  of  the  next  operations  in  a  cotton- 
mill  are  entirely  different  from  tlie  preceding.    They  are 
intended  to  draw  out  and  elongate  the  spongy  sKvers  or 
ribands,  but  particularly  to  straighten  the  filaments,  and  lay 
them  as  parallel  to  each  other  as  possible.    This  effect  is 
produced  by  the  action  of  revolving  rollers ;  and  it  can  be 
clearly  understood  only  by  an  attentive  and  minute  considera- 
tion of  the  operation  of  such  mechanisms  upon  textile  fibres. 
Sir  Eichard  Arkwright,  who  was  the  undoubted  inventor  and 
first  constructor  of  the  drawing-frame,  was  so  impressed  with 
its  importance  in  automatic  spinning,  that  when  any  bad 
work  was  turned  out,  he  immediately  desired  his  people  to 
" mind  their  drawings"    The  drawing-frame  likewise  serves 
to  equalize  the  constitution  of  the  cotton-wool,  by  uniting 
many  slivers  into  one,  so  as  mutually  to  correct  each  other's 
defects,  and  also  to  attenuate  the  sliver  preparatory  to  the 
next  process.    The  cards,  no  doubt,  tend  to  straighten  many 
of  the  filaments,  but  they  also  double  not  a  few  by  catching 
them  by  the  middle.    The  drawing  undoes  all  these  foldings 
of  the  fibres  when  it  is  well  conducted,  and  is,  therefore,  the 
most  curious  process,  in  a  philosophical  point  of  view,  which 
factory  genius  displays.    It  constitutes,  in  my  opinion,  an 
irresistible  proof  of  the  scientific  acumen  of  Arkwright.  It 
is  Ae  transcendental  problem  of  the  cotton-mill,  and  illus- 
trates, best  of  all,  the  great  principle  of  roller-spinning 
devised  by  that  artist.    The  machine  consists  of  upper  and 
under  rollers,  the  former  being  smooth,  and  covered  with  an  | 
elastic  leather  coat,  the  latter  being  fluted  longitudinally,  in  | 
order  to  seize  and  pull  along  the  slenderest  filaments.    Of  ^ 
such  tv/in  rollers  there  are  usually  three  pairs  in  one  line  of  i 
traction  and  one  parallel  plane,  w^hereof  the  under  ones  are  ] 
driven  by  wheel-work,  with  successive  degrees  of  velocity,  ' 
and  carry  round,  by  the  mere  friction  of  the  sharp-edged  ' 
fiutings,  the  upper  ones  which  are  pressed  upon  them  by  a  j 
considerable  weight.  ^ 
Figs.  41,  42,  43,  44  represent  the  Drawing  Frame  in  its  1 
most  perfect  form.    Fig.  41  is  an  end  view ;  fig.  42  is  a  | 
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front  view  of  one  head  of  tlie  macHne ;  fig.  43  sliows  a  section 
of  the  working  parts  ; drawn  to  a  double  size;  and  fig.  44 
illustrates  the  manner  in  which  the  top  rollers  are  made' to 
press  upon  the  under  ones. 


o  i 


Fig.  41  .—End  view  of  the  Drawing  Frame.   Scale,  one  incli  to  tHe  foot. 


A  is  the  frame  which  bears  at  its  top  the  strong  roller-beam 
B,  upon  which  several  drawing  heads  are  fixed  ;  one  only  of 
these  heads  being  shown  in  fig.  42.   C  is  a  horizontal  shaft. 
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running  tlie  whole  lengtli  of  the  machine,  furnished  with 
several  pulleys  D,  which  give  motion  to  the  several  drawing 
heads ;  the  fast  and  loose  pulleys  E,  deriving,  as  usual,  their 
motion  from  the  mill  shaft  near  the  ceiling  by  a  strap.  See 
Chap.  II.  Book  III. 
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Fig.  42.— Drawing  Framo.   Front  view  of  one  head.  Scale,  one  inch  to  the  foot. 


In  fig.  43  a,  I,  c  show  the  under  rollers,  and  a\  h\  c'  their 
respective  top  rollers ;  the  former  turn  in  brass  bushes  fixed 
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upon  iron  bearings  d.  The  front  ^roller-beam  F  is  fixed,  but 
the  bearings  of  the  two  other  rollers  may  be -shifted  in 
grooves,  so  as  to  make  these  rollers  approach  to,  or  recede 
from,  each  other,  and  from  the  front  roller,  till  the 
adjustment  of  their  mutual  distances  suitable  to  the  length 
or  the  staple  of  the  particular  cotton-wool  be  attained ; 


when  the  bearings  are  made  fast  in  that  situation  by  the 
screw-nut  d  acting  upon  the  edges  of  the  slots  in  the  slide- 
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bearers.  This  adjustment  constitutes  an  important  improve- 
ment in  the  construction  of  the  machine  ;  because  not  long 
ago,  these  two  bearings  were  so  connected  as  to  move 
together  at  an  invariable  distance,  and  to  be  thus  jointly 
adjustable  only^to  the  front  roller.  But  in  the  machine  here 
represented,  the  intervals  between  each  two  of  the  three 
rollers  may  be  varied  within  proper  limits  at  pleasure.  The 
slot  piece  d  adjusts  the  roller  a,  and  a  similar  slot  piece  at  the 
other  side  of  the  head  adjusts  the  roller  h. 

The  length  of  the  top  rollers  is  equal  to  that  of  two  fluted 
portions  of  the  under  rollers,  as  plainly  seen  in  fig.  42  ;  and 
the  top  rollers. turn  with  their  necks  in  bearings,  which  are^ 
adjustable  in  a  similar  way  to  the  bearings  of  the  under 
rollers,  as  shown  also  in  fig.  42.  In  the  middle  of  each  top 
roller,  a',  h\  c\  fig.  44,  there  is  a  smooth  neck,  upon  which 


the  brass  bushes  /  rest,  suspending  weights  g,  g\  fig.  43 ,  by 
wires  h  h\  figs.  43,  44.  In  general,  the  two  back  rollers,  which 
turn  most  slowly,  are  pressed  down  by  one  common  weight, 
while  the  front  roller  is  pressed  by  a  separate  one.  The 
three  top  rollers  are  covered  with  a  mahogany  bar  faced 
below  with  fiannel  cloth  for  the  purpose  of  wiping  off  any 
stray  filaments  which  may  tend  to  adhere  to  the  top  rollers.. 
A  corresponding  bar  also  about  an  inch  thick,  faced  with 
flannel  above,  and  as  long  as  one  head,  fig.  42,  is  made 
to  bear  by  a  light  weight  fig.  44,  upwards  against  the 
two  front  rollers  h  and  c,  to  wipe  them  also  from  stray  fila- 
ments. The  cord  or  wire  from  m  is  seen  going  over  the  neck 
of  the  roller  c,  and  down  again  to  suspend  the  wiper-bar  of 
mahogany  I. 
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Fig.  44.— rrGssure  of  Top  Rollers. 
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In  figs.  41  and  43  G  represents  a  smooth  curved  brass  or 
tin   plate,  seen   separate   in   plan   in  fig.  45,  along  tlie 
channelled  surface  of  which  the  slivers  (porous  ribands)  n, 
fig.  43,  from  the  respective  cans  H,  H,  standing  at  the  back 


Fig.  45. — Drawing  Frame  ;  curved  guide  plate  of  the  drawings. 

of  the  machine,  are  introduced  to  the  rollers,  and  are  kept 
apart  by  the  pins  0,  fixed  upon  a  brass  bar  p,  figs.  41  and 
43.  In  this  way  from  three  to  six  slivers  may  be  brought 
together  and  united  upon  one  fluted  portion  of  the  under 
rollers.  In  fig.  4  5  the  same  end  is  seen  to  be  effected  by  a  plate 
having  converging  channels,  separated  by  ridges,  to  guide 
several  slivers  in  upon  one  fluting. 

This  compound  or  sextupled  sliver,  in  passing  between 
the  roller  series,  is  drawn  out  most  particularly  by  the  front 
roller  into  a  uniform,  somewhat  attenuated,  and  much 
elongated  sliver.  Of  such  slivers,  usually  two  are  again 
brought  together  in  a  funnel  I,  and  delivered  by  the  two  smooth 
rollers  K  K',  into  a  can  L,  standing  in  front  of  the  machine. 
Occasionally  one  of  the  slivers,  just  after  its  delivery,  is 
turned  back  over  the  smooth  roller  K',  and  united  with  the 
slivers  entering  the  funnel  of  the  adjoining  drawing.  The 
smooth  roller  K  turns  in  bearings  of  the  frame  M,  which  is 
attached  to  the  roller-beam  B,  and  supports  the  funnels  I., 
The  top  roller  K'  presses  upon  the  other  by  its  own  weight, 
and  is  turned  from  the  under  roller  by  wheels  q  q,  fig.  42, 
fi-xed  upon  their  ends.  The  purpose  of  this  funnel  and  long- 
pair  of  smooth  rollers  is  to  collect,  into  a  compact  riband,  the 
cotton  filaments  which  were  previously  spread  broad  and 
thin  between  the  drawing  rollers  a,  6,  c.  Hence  those  rollers', 
must  have  a  surface  velocity  equal  to  that  of  the  front  fluted 
roller  c.  The  motions  of  the  machine  are  produced  in  the 
folio v/ing  way  : — N  represents  the  usual  fast  and  loose  pulley 
in  the  prolongation  of  the  front  roller  shaft.  The  steam- 
pulley  receives  motion  by  a  strap  from  the  pulley  D,  upon 
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the  horizontal  shaft  C.    Upon  the  same  front  roller-shaft  is 

also  fixed  the  pinion  i,  fig.  43,  driving,  by  the  carrier  (inter- 
mediate) wheel  2 ,  the  wheel  3 ,  on  the  end  of  the  smooth  roller  K. 
Upon  the  other  end  of  the  shaft  of  the  front  fluted  roller  c  is  a 
pinion,  (figs.  41,  42,)  driving  the  shaft  0,  (figs.  42,  43,)  by 
means  of  the  wheel  5.  Close  to  the  last  wheel,  and  upon  the 
same  shaft,  is  another  smaller  wheel  6,  which  drives  a  larger 
wheel  7,  made  fast  to  the  prolongated  middle  roller  h.  Upon 
the  other  end  of  the  shaft  O  is  a  wheel  8,  driving  the  wheel 
9,  which  is  attached  to  the  back  under  roller  a, 

A  convenient  and  common  mode  of  increasing  the  speed 
of  the  front  roller  c,  without  being  obliged  to  use  wheels  too 
much  differing  in  diameter,  is  to  make  that  roller  somewhat 
thicker  than  the  others  ;  so  that  it  may  be  one  inch  and  one 
quarter,^or  one  inch  and  three-eighths,  while  the  others  may 
be  from  seven-eighths  of  an  inch  to  one  inch.  The  ratio  of 
the  surface  speed  of  the  front  roller  c,  to  that  of  the  back 
roller  a,  varies  from  4  or  6  to  i  ;  and  that  ratio  may  be 
modified  by  changing  the  wheels  according  to  the  size  of  the 
sliver  that  is  desired.  The  difference  between  the  speed  of 
the  two  back  rollers  a  and  h  is  inconsiderable,  being  no  more 
than  one  tenth  part  or  thereby ;  the  middle  one  serving 
rather  as  a  guide  in  leading  the  filaments  to  the  front 
roller. 

The  drawing  tenter  must  be  very  careful  to  mend  the  feed- 
ing sliver-ends  whenever  any  one  of  them  breaks,  and  to  stop 
the  machine  by  sliding  the  strap  upon  the  loose  pulley  at  N, 
in  case  the  delivering  roller  be  in  fault. 

The  drawing  rollers  above  mentioned  are  cylindrical  rods, 
subdivided  into  fluted  portions,  to  each  of  which  one  sliver  is 
assigned,  as  shown  in  fig.  42.  Two  such  portions  are  covered 
with  a  top  roller,  having  a  narrow  neck  in  its  middle  part, 
and  resting  at  its  ends  or  journals,  in  slot-bearings  which  lie 
between  the  fluted  portions  of  the  under  rollers,  as  plainly 
seen  over  I  I,  in  fig.  42 .  Upon  each  neck  of  the  front  top 
roller  is  a  brass  hook  c\  fig.  44,  to  which  a  weight  h'  is 
hung,  whilst  another  weight,  at  h,  acts  upon  the  centre  of  a 
brass  plate  (under  e)  resting  upon  the  necks  of  the  two  upper 
back  rollers  a\  h'.  The  slot-bearings  of  the  top  rollers  are 
attached  to  a  bar  jp,  at  the  back  of  the  rollers,  which  is  fixed 
with  its  axis  in  the  drawing-heads  F  (figs.  41  and  43),  which 
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the  under  rollers  rest  upon,  in  order  to  turn  tliem  round,  if 
the  latter  are  to  be  taken  out. 

The  scale  of  figs.  41  and  42  is  i  inch  to  the  foot ;  that  of 
43  and  44  is  2  inches  to  the  foot. 

Having  explained  the  structure  and  general  action  of  the 
drawing  frame,  it  may  be  worth  while  to  examine  the 
changes  it  produces  on  the  cotton  staple  a  little  more 
minutely. 

Were  the  sui^face  velocities  of  the  three  rollers  a,  h,  c,  fig. 
43,  equal,  the  card  ends  n,  n,  after  gliding  over  G,  would 
pass  through  to  the  funnel  i  unchanged.  But  the  velocity  of 
h  and  c  being  greater  than  that  of  a,  the  former  will  deliver 
a  greater  length  of  riband  than  they  receive  from  the  first,  or 
than  this  receives  from  the  cans  H,  H.  Under  these  circum- 
stances the  only  result  must  be  a  proportional  extension  of  the 
riband  or  sliver,  in  the  intermediate  space  between  a,  6,' and 
c,  and  an  approximation  of  the  filaments  to  rectilinear 
parallel  directions,  during  this  stretching  process.  The 
rollers  are  so  adjusted,  as  we  have  seen,  that  the  drawing 
takes  place  chiefly  between  the  first  and  the  third  pair :  in 
fact,  the  middle  pair  can  have  no  influence  in  the  drawing 
power  beyond  the  difference  of  the  first  and  third.  The 
intervals  between  a,  h,  and  c,  or  between  their  lines  of  contact 
with  the  upper  rollers,  should  be  in  all  cases  calculated  so 
that  they  may  exceed  the  average  length  of  the  cotton  fila- 
ments ;  and  so  that  these  filaments  may  not  be  placed  in 
danger  of  being  torn  by  the  third  pair  pulling,  while  the 
second  pair  has  a  firm  hold  of  their  other  ends.  Between 
these  two  pairs  of  rollers,  however,  where  the  principal 
drawing  occurs,  the  distance  shoidd  be  no  greater  than  is 
absolutely  necessary  to  render  the  drawing  out  of  the  fibres 
alongside  of  each  other  practicable  without  their  disruption  ; 
this  adjustment  being  requisite  to  the  uniformity  of  the 
drawing  operation.  Were  that  interval  too  great,  it  is 
obvious  that  a  sliver  in  running  through  the  rollers  would 
become  attenuated  in  the  middle  point  between  them,  or 
might  possibly  break  asunder ;  hence  the  drawing  will  be 
the  more  regular,  the  more  nicely  the  interstitial  space 
between  the  rollers  is  adapted  to  the  length  of  the  staple  of 
the  cotton.  When  one  end  of  a  filament,  after  being  ushered 
in  by  the  back  rollers,  is  laid  hold  of  by  the  second  or  middle 
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pair,  it  is  twitched  suddenly  forwards  in  a  very  gentle  manner, 
so  as  to  stretch  it  very  slightly  ;  but  when  advancing,  it  is 
seized  by  the  front  pair,  and  is  more  forcibly  pulled  at  one 
end,  while  it  is  held  at  the  other  by  the  friction  of  its  fellow 
filaments  detained  by  the  slower  rollers  ;  the  distances  of  the 
different  rollers  being  previously  adjusted  exactly  to  the 
average  length  of  the  staple.  The  sliver  thus  drawn,  with 
multiplied  doublings,  acquires  a  regularity  of  texture  which, 
if  not  impaired  in  the  subsequent  processes,  insures  a  level 
yarn  to  the  cotton-spinner. 

Were  the  drawing  of  a  single  sliver  attempted  to  be 
continued  until  the  suitable  parallelism  of  its  filaments  were 
effected,  it  would  ere  long  become  an  impossible  operation, 
on  account  of  the  excessive  attenuation  of  the  riband.  This 
inconvenience  is  obviated  by  the  very  simple  method  of 
associating  at  each  repeated  drawing  several  of  the  formerly- 
drawn  slivers  together  into  one  riband  :  this  is  the  process 
called  doubling.  It  is  an  accurate  imitation  of  what  happens 
when  we  take  a  little  cotton  wool  between  the  fingers  and 
thumb  of  one  hand,  and  draw  it  out  with  those  of  the  other, 
at  each  turn  laying  the  two  parcels  parallel  again.  The 
doubling  secures  the  great  advantage  of  causing  the  unequal 
parts  of  slivers  to  correct  one  another  and  to  produce  finally  a 
very  uniform  riband. 

In  the  preparation  department  for  spinning  the  mean 
counts  of  36's  or  40's,  three  drawing  heads  are  appropriated 
to  each  card,  and  the  doubling  upon  these  heads  is  as 
follows  :  f- ;  -f-;  constituting  one  multiple  sliver  after  324 
doublings. 

In  other  good  factories,  four  drawing  heads  go  to  one  card, 
and  these  supply  slivers  to  one  coarse  bobbin-and-fly  frame, 
and  to  three  fine  frames. 

Some  manufacturers  have  lately  introduced  a  double. roller 
beam,  and  a  double  draught  at  the  same  doubling,  into  their 
drawing-frames.  I  have  seen  this  contrivance  working  satis- 
factorily in  mills  where  low  numbers  were  spun,  and  where  the 
tube-roving  frame  was  employed ;  but  I  was  informed,  by 
competent  judges,  that  it  was  not  advisable  where  a  superior 
fabric  of  calicoes  for  printing  was  manufactured. 

In  another  factory,  I  found  that  2, coo  pounds  of  Bowed 
Georgian  cottons  were  put  through  seven  cards  (bre?ukers  and 


DRAWING  FRAME. 


45 


finishers)  weeldy,  which  supplied  work  to  three  drawing  heads ; 
and  to 'one  coarse,  and  two  fine  bobbin-and-flj  frames.  The 
numbers  spun  were  2o's. 

In  the  finest  spinning  mills,  the  doublings  at  the  drawing- 
frame  are  far  more  numerous,  of  which  the  following  numbers 
form  a  good  example  : — • 

T'  T'  T'  T'  T'  T* 

If  these  numerators,  which  indicate  the  number  of  slivers 
united  at  each  successive  drawing,  be  multiplied  together, 
they  will  give  the  product  48,384;  to  which  maybe  added 
another  doubling  at  the  coarse  bobbin-and-fly  frame,  or  the 
stretcher  mule,  constituting  in  all  nearly  100,000  times  that 
the  fibres  are  repeatedly  placed  parallel  to  each  other  before 
a  thread  is  attempted  to  be  spun.  Such  is  the  mechanical 
refinement,  of  which  the  conception  is  originally  due  to  the 
genius  of  Arkwright.  It  gives  mathematical  equality  to  the 
most  irregular,  and,  at  first  sight,  evanescent  filament.  In 
such  a  fine  mill,  the  first  head  furnishes  drawings  for  the 
next  tv/o  heads  ;  the  second  and  third  heads  supply  the 
fourth  and  fifth  heads.  There  are  indeed  sometimes  seven 
successive  drawing  and  doubling  operations. 

Suppose  that  in  a  drawing-frame  of  four  heads  the 
extension  or  draught  operated  upon  the  sliver  in  each  is  as 
the  number  ^'6^  to  i,  we  shall  have  the  following  ratio  : — 

6  G  6  5  1080 

4-65       4-65       4-65    '  4'65  ~"  446*16  ~ 

Hence,  with  1080  doublings,  the  card-end  has  become  2*31 
times  heavier  or  stronger.  It  had  originally  a  weight  cor- 
responding to  number  2  8  upon  our  scale  of  counts  ;  and  it 
has  become  =  12-1,  shov/ing  that  many  more  filaments  are 
now  arranged  in  nearly  the  same-sized  riband,  inconsequence 
cf  their  condensation,  from  being  straightened  and  laid 
closely  parallel.  In  the  drawing  operation  there  is  no 
sensible  waste  of  the  cotton  wool. 

Nothing  is  easier  than  to  change  the  relative  velocities  of 
the  drawing  machinery  by  substituting,  for  the  existing 
toothed  wheels,  others  of  a  difierent  count,  either  to  increase 
or  to  diminish  the  number  of  the  sliver.  Drawing-frames 
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are  usually  furnislied  by  their  constructors  with^tliese  change 
v/heels,  which,  by  means  of  the  shot  and  screw  mode  of 
fixture,  are  easily  substituted  for  the  others. 

The  mean  velocity  of  the  delivering-fluted  roller  is  about 
1 60  turns  per  minute,  which,  if  it  be  li  inch  in  diameter,  or 
3*95  inches  in  circumference,  will  give  out  nearly  53  feet  per 
minute.  Many  of  them  discharge  60  feet  per  minute,  or  i 
foot  per  second. 

SECTION  IV. 

EOVING  FRAMES. 

AftSr  -the  process  of  drawing  as  just  described,  the  next 
operation  of  a  cotton-mill  is  the  making  a  roving,  or  thin 
sliver,  which  is  very  tenderly  twisted,  at  least  in  the  course  of 
its  attenuation.  In  the  tube-roving  frame  the  twist  is  merely 
momentary.  In  this  stage  of  the  cotton  manufacture,  the 
utmost  delicacy  is  required  to  preserve  the  evenness  of  the 
spongy  cord,  upon  which  the  final  levelness  of  the  yarn 
depends.  An  incredible  number  of  machines  has  been 
contrived,  since  the  first  elegant  can-roving  frame  of  Ark- 
wright,  for  the  purpose  of  performing  this  process  with  preci- 
sion and  speed.  By  means  of  that  frame  (see  figs.  46  and  47) 
the'  slivers,  after  passing  through  the  usual  drawing  rollers, 
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Fig.  46. — Can-llovii  g  Frame  of  Arkwright 
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where  they  were  considerably  elongated,  received  a  slight 
twist  from  the  revolution  of  the  tin  cans  into  which  the 
rovings  fell,  and  were  distributed  round  its  interior  surface 
in  regular  coils  by  the  centrifugal  force.  It  is  in  fact  the 
drawing-frame,  fig.  41,  with  the  receiving  cans  set  in  rotation 
upon  a  central  pivot. 

A,  A  are  the  tin  cans  containing  two  sets  of  drawings  in 
fig.  46,  and  several  card-ends  in  fig.  47  ;  d,  c  are  the  front 
pair  of  drawing  rollers ;  h,  a  the  back  pair  (the  middle  being 
suppressed,  for  the  sake  of  simplifying  the  illustration)  ;  /,  e, 
in  fig.  47,  are  the  delivering  smooth  rollers ;  g  is  the^^mnel 


Fig.  47.— Common  Roving  Frame. 


for  contracting  and  rounding  the  sliver  a  little  before  it 
passes  through  the  delivering  rollers  ;  B  is  the  receiving  can, 
where,  in  fig.  46,  the  coils  of  roving  are  exhibited.  The  can 
B  has  a  door  (left  open  in  that  figure)  for  removing  the 
rovings,  when  it  was  filled.  They  were  then  taken  by  girls 
and  wound  upon  bobbins,  with  the  aid  of  a  simple  machine, 
called  a  winding-block,  also  the  invention  of  Arkwright. 
Sometimes  the  cans  were  m^de  of  what  was  called  the 
skeleton  kind,  so  that  the  interior  cage-frame  could  be  taken 
out  full  of  roving,  and  carried  to  the  winding-block.  This 
was  an  improvement,  as  it  saved  the  risk  of  injuring  the 
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tender  rovings  by  handling  them.  At  other  times  these 
skeleton  frames  were  transported  at  once,  and  placed  in  con- 
nection with  the  next  machine,  in  the  factory  series  at  the  time, 
which  drew  out  the  contents  slowly,  as  wanted,  at  the  top 
orifice. 

Very  good  yarn  was  made  by  Messrs.  Arkwright  and 
Messrs.  Striitt  with  the  aid  of  this  roving  apparatus,  but  in 
ordinary  hands  it  was  found  to  have  many  defects.  The 
torsion  was  not  equally  diffused  over  the  whole  length  of  the 
roving ;  and  the  subsequent  winding  or  drawing  out  of  the 
€ans  injured  the  rovings,  if  they  were  equally  twisted.  Con- 
siderable expense  was  also  incurred  in  the  winding  process. 

To  obviate  these  evils,  the  Jack-frame,  or  JacJc-in-a-Box, 
was  contrived — a  very  ingenious,  but  rather  complex  me- 
chanism, and  therefore  liable  to  frequent  derangement. 
Fig.  48  exJiibits  an  outKne  of  its  construction.    B  is  the 


carrier  cylinder,  made  to  revolve  by  wheel-work  (not  shown 
here)  at  such  a  rate,  that  its  surface  velocity  is  the  same  with 
that  of  the  front  drawing  roller ;  A  is  the  bobbin  lying  upon 
it ;  C  the  guide-wire,  with  an  eye  at  its  end,  which  was  made 
to  traverse  from  right  to  left  and  left  to  right  alternately, 
thus  equalizing  the  distribution  of  the  roving  upon  the 
bobbin.  The  vertical  rotatory  motion  of  the  jack-frame  upon 
its  pivot,  like  that  of  the  revolving  can,  gave  the  twist. 

The  jack-in-tliG-box  was  after  some  time  superseded  by  the 


Fig.  4S.— Jack-Roving  Frame,  or  Jack--in-a-Box. 
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bobbin-and-fly  frame — a  contrivance  upon  the  same  principle 
as  the  flax  or  Saxon  hand-wheel  (fig.  i6),  already  described 
and  which  Arkwright,  with  singular  sagacity,  sought  to 
apply  at  the  earliest  period  to  cotton-roving ;  thougK  he 
found  the  state  of  mechanical  refinement  then  inadequate  to 
realize  this  happy  conception.  But,  in  fact,  this  beautiful 
machine  has  arrived  at  its  present  state  of  perfection  through 
more  numerous  efforts  of  ingenuity,  and  by  the  co-operative 
agency  of  a  greater  variety  of  individuals,  than  any  other 
mechanism  known  in  the  cotton  trade.  The  chief  difficulty 
in  these  machines  proceeded  from  the  soft  delicate  nature  of 
the  roving,  and  the  nicety  required  to  wind  it  on  at  neither  a 
faster  nor  a  slower  rate  than  the  front-roller  pair  sent  it 
forth.  This  nicety  was  increased  by  the  ever-varying  cir- 
cumference of  the  bobbin  within  the  flyer,  as  well  as  by  the 
changes  occasionally  required  in  the  degree  of  twist  to  be 
given  to  the  roving  for  particular  purposes.  To  accomplish 
these  several  objects,  with  precision  and  facility,  was  for 
many  years  a  desideratum  in  cotton  manufactories. 

The  peculiar  functions  of  this  class  of  machines  may  be 
arranged  under  two  heads;  i,  the  twisting  action;  2,  the 
winding-on  motion. 

The  twisting  is  effected  by  the  revolution  of  the  spindle 
(see  fig.  49)  F,  to  which  the  fly-fork  is  attached,  while  the 
sliver  A,  in  its  passage  from  the  roller  to  the  bobbin,  proceeds 
along  the  hollow  arm,  H  H,  of  the  flyer,  which,  being  of  one 
piece  with  the  spindle,  revolves  with  it;  the  quantity  of 
twist  given  to  the  roving  depends  upon  the  ratio  between  the 
surface  speed  of  the  front  roller  and  the  revolutions  of  the 
spindle.  The  winding-on  was  accomplished  in  jack-frames 
by  a  uniform  motion  applied  by  a  carrier  roller  to  the  surface 
of  the  roving  on  the  bobbin,  which  was  made  to  correspond 
exactly  with  the  surface  speed  of  the  front  roller ;  but  in  the 
bobbin-and-fly  frame  it  is  accomplished  by  giving  to  the  bobbin 
such  a  velocity  that  the  difference  between  the  motion  of  the 
surface  of  the  bobbin,  and  the  motion  of  the  delivering  end  at 
the  arm  of  the  flyer,  shall  equal  the  surface  motion  of  the  roller, 
or  the  supply  of  sliver.  This  distinction  between  the  action 
of  the  jack-frame  (to  which  in  the  winding-on,  the  tube- 
frame  may  be  assimilated),  and  the  bobbin-and-fly  framo 
must  be. constantly  kept  in  view. 
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In  thebotHn-and-fly  frame  the  bobbin  revolves  round  the 
spindle,  and  not  at  right  angles  to  it,  as  in  the- jack-frame, 


Fig.  49.— Spindle  of  Bobbir  and-Fly  Frame,  with  Spring  Presser. 
Scale,  three  inches  to  the  foot.j. 


BOBBIN-AND-FLY  FRAME. 


51 


whicli  circumstance  removes  many  of  the  objections  justly 
urged  against  the  latter  contrivance.  The  first  bobbin-and- 
fly  frames  were  of  a  very  complicated  kind,  containing  three 
or  four  conical  drums  for  producing  the  several  variable 
motions.  These  were  gradually  diminished,  and  the  whole 
was  simplified,  and  reduced  to  the  state  in  which  we  find  it, 
first  by  the  indefatigable  labours  of  Messrs.  Cocker  and 
Higgins,  the  eminent  engineering  mechanicians,  and  partly 
by  the  inventive  ingenuity  of  Henry  Houldsworth,  jun.,  Esq., 
formerly  of  Glasgow,  now  of  Manchester. 

From  the  position  of  the  bobbin  upon  the  axis  of  the 
spindle,  it  is  obvious  that  every  revolution  of  the  spindle  or 
delivering  arm  of  the  flyer  round  the  bobbin  supposed  at  rest, 
or  ahead  of  it  supposed  in  motion,  will  wind  up  a  length  of 
roving  equal  to  the  determinate  periphery  of  the  bobbin,  the 
end  of  the  roving  being  previously  attached  to  it.  But  as 
the  number  of  revolutions  of  the  spindle  requisite  to  give  the 
desired  degree  of  twist  has  no  necessary  connection  with,  but, 
in  fact,  greatly  exceeds  the  number  of  turns  required  to  wind 
up  the  length  of  roving  delivered  by  the  front  rollers,  it 
follows  that,  unless  some  scheme  be  contrived  for  lessening 
progressively  the  number  of  revolutions  of  the  flyer  round 
the  bobbin,  the  roving  will  be  coiled  up  too  fast,  and  will  be 
infallibly  stretched  and  broken.  This  scheme  cannot  consist 
in  reducing  the  number  of  revolutions  of  the  flyer  (for  these 
must  be  proportional  to  the  desired  degree  of  torsion),  but  in 
making  the  bobbin  revolve  in  the  same  direction  with  the 
spindle,  but  at  a  speed  so  much  less  than  it  as  to  cause  the 
circumference  of  the  bobbin  to  fall  behind  the  delivering  arm 
of  the  flyer,  so  that  the  difference  of  their  velocities  shall 
equal  the  rate  at  which  the  roving  issues  from  the  front 
roller.  Thus,  if  a  given  length  of  roving,  equal,  for  instance, 
to  the  periphery  of  the  front  roller,  or  foiu:  inches,  be  equal 
also  to  one  circumference  of  the  bobbin  at  a  certain  stage  of 
its  increase,  then,  to  wind  up  this  length,  the  arm  of  the  flyer 
must  revolve  several  times  about  the  bobbin  till  it  has  got 
ahead  of  its  surface  rotation  by  four  inches ;  and  this  may  be 
effected  either  by  making  the  spindle  turn  once  round  while 
the  bobbin  stands  still,  or  by  making  the  bobbin  revolve  one 
turn  less  than  the  spindle,  whatever  may  be  the  speed  of  the 
spindle.    If  the  spindle,  for  example,  makes  ten  turns  while 
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the  above  four  inclies  are  given  out  by  the  rollers,  then  the 
bobbin  will  require  to  make  nine  turns ;  or,  if  the  spindle 
makes  twenty  turns,  the  bobbin  will  require  to  make  nineteen. 
The  same  result  will  be  produced  whatever  be  the  speed  of 
the  spindle,  provided  the  difference  between  the  circular 
space,  percurred  by  the  spindle  and  the  bobbin  in  the  given 
time,  remains  four  inches.  This  difference,  which  repre- 
sents exactly  the  requisite  winding-on  motion,  is,  therefore, 
dependent  jointly  upon  the  speed  of  the  front  roller,  or  the 
delivering  motion,  and  upon  the  size  of  the  circumference  of 
the  bobbin  at  the  particular  stage  of  the  winding-on,  and 
is  quite  independent  of  the  twist  or  the  velocity  of  the 
spindle. 

From  the  manner  in  which  the  first  bobbin-and-fly  frames 
were  constructed,  every  change  in  the  twist  required  a  corre- 
sponding change  in  the  speed  of  the  bobbin — a  change  not 
proportional  to  that  of  the  twist,  but  such  as  would  preserve 
the  difference  between  the  motion  of  the  spindle  and  bobbin 
as  it  was,  relatively  to  the  roller.  Thus  if  the  spindle,  turn- 
ing ten  times  while  the  bobbin  turned  nine  times,  gave  the 
proper  difference  of  motion  =  1,  for  winding-on,  then  if 
the  twist  was  doubled,  the  speed  of  the  bobbin  would  require 
to  be  more  than  doubled,  for,  as  the  spindle  would  then  turn 
20  times,  the  bobbin  ought  to  turn  not  18,  but  19  times, 
in  order  to  maintain  the  same  difference  of  motion  =  i ,  as  at 
first. 

The  object  of  the  recent  improvements  of  this  important 
machine,  for  most  of  which  the  world  is  indebted  to  Mr. 
Houldsworth,  has  been  to  get  rid  of  the  difficulty  of  making 
these  perpetually  recurring  and  very  intricate  adjustments  of 
the  speed  of  the  bobbin,  which  were  found  in  practice  to  be 
beyond  the  capacity  of  most  overlookers  of  the  preparation- 
rooms  of  cotton-mills,  who  seldom  arrived  at  the  correct  dif- 
ference till  after  an  expensive  and  wasteful  series  of  errors 
and  alterations,  whereby  the  quality  of  the  w^ork  was  more  or 
less  damaged  for  several  weeks  at  each  change  of  the  twist  or 
of  the  cotton  staple.  It  is  only  since  these  improvements  of 
Mr.  Houldsworth  were  introduced,  about  eight  or  nine  years 
ago,  that  excellent  yam  has  been  turned  off  with  increased 
uniformity  and  speed,  so  as  to  extend  the  trade  by  lowering 
the  cost  of  producing  a  superior  article.    The  good  yai*u 
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formerly  made,  required  prodigious  pains  in  the  first  adjust- 
ment of  the  machine  ;  and  its  quality  could  not  be  altered  to 
suit  a  new  market  without  extraordinary  exertions  on  the  part 
of  the  mechanics  as  well  as  the  spinners  of  a  factory. 

Green,  a  tinman  in  Mansfield,  who  had  been  occasionally 
employed  in  a  cotton-mill  in  the  neighbourhood  of  that  town, 
became  acquainted  with  the  difficulty  now  stated,  and,  being 
of  a  scheming  turn  of  mind,  hit  upon  the  novel  idea  of  con- 
necting the  spindle  and  bobbin  together  in  such  a  manner  as 
to  be  able  to  modify  the  speed  of  the  bobbin,  or  to  make  it 
difier  from  that  of  the  spindle,  by  a  train  of  mechanism  acted 
upon  by  the  front  roller,  upon  which,  as  already  stated,  the 
quantity  of  the  winding-on  motion  depends.  By  this  me- 
chanism he  was  able  at  pleasure  to  regulate  the  difference  of 
speed  between  the  spindle  and  the  bobbin,  without  reference 
to  the  velocity  of  the  spindle  ;  so  that  alterations  of  the  twist 
did  not,  as  formerly,  require  any  altered  adjustment  of  the 
bobbin  motion. 

The  difference  between  all  the  old  constructions  and  this 
new  one  may  be  illustrated  popularly  as  follows  : — Suppose 
two  ships,  sailing  in  the  same  direction,  one  after  the  other, 
and  that  the  pilot  of  the  sternmost  is  desired  to  follow  his 
leader  at  such  a  rate  as  to  fall  behind  one  mile  every  hour, 
whatever  be  the  speed  of  the  first  ship.  There  are  two  ways 
in  which  the  pilot  may  execute  his  orders :  first,  he  may 
measure  the  speed  of  the  leading  ship,  and  regulate  his  rate 
of  sailing  iiccordingly,  but  this  would  be  a  very  difficult  if 
not  impracticable  undertaking  ;  secondly,  he  may  attach  a 
line  to  his  leader,  and  let  it  out  at  the  rate  of  a  mile  per 
hour.  Thus  he  would  make  sure  work ;  but,  if  he  adopted 
the  first  plan,  he  would  require  to  note  incessantly  the  changed 
velocity  of  his  leader,  and  study  to  slacken  his  own  rate 
accordingly,  so  as  always  to  recede  a  mile  in  the  hour.  By 
iniQ  second  plan,  all  the  concern  and  uncertainty  of  looking 
•after  the  first  ship  would  be  superseded,  and  he  might  perform 
3iis  task  with  equal  certainty  by  night  as  by  day. 

This  illustration  will  enable  any  one  thoroughly  to  appre- 
hend the  difference  between  the  old  bobbin-and-fly  frame 
movements,  and  those  of  Green;  for  if  we  consider  the 
spindle  in  the  old  construction  to  be  the  leader,  the  bobbin 
the  follower,  and  the  mile  an  hour  of  retardation  (the  required 
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difference  of  speed  between  the  spindle  and  bobbin,  in  order 
to  wind  up  the  roving  as  it  is  delivered  by  tbe  front  rollers), 
tben,  by  the  first  mode  of  piloting  the  second  ship,  we  see 
exemplified  the  difficulty  imposed  upon  the  workman  with  the 
former  machines,  when  changes  in  the  twist,  that  is,  in  the 
relation  between  the  speed  of  the  spindle  and  the  rollers, 
were  required ;  but,  on  the  second  plan  of  sailing,  we  see  the 
value  of  Green's  idea  of  connecting  the  spindle  and  bobbin  in 
such  a  manner  that  the  required  difference  of  motion  shall  be 
regulated  and  measured  by  the  front  roller,  just  as  the  rope 
connecting  the  two  ships  could  be  let  out  at  a  uniform  rate, 
whatever  changes  were  made  in  the  speed  of  the  leader,  and 
of  course  of  the  follower.  Mr.  Green  obtained  a  patent  for 
his  invention  upon  the  26th  of  June,  1823,  and  states  in  the 
specification  that  the  object  of  his  improvement  in  roving, 
spinning,  &c.,  "  is  to  retard  in  a  small  degree  the  revolution 
of  the  bobbin,  by  which  it  shall  revolve  in  the  proportion  of 
about  nine  times  to  ten  of  the  spindle,  and  hence  in  every  ten 
revolutions  of  the  spindle  the  thread  will  be  laid  once  round 
the  bobbin."*  I  need  not  transcribe  his  description  of  the 
apparatus,  as  it  could  not  be  successfully  brought  into  prac- 
tice ;  not  from  any  error  in  the  general  principle,  which  was 
sound,  but  from  his  manner  of  applying  it.  The  great 
objections  to  its  use  were,  first,  that  the  complex  regulating 
mechanism  was  applied  to  every  spindle ;  and,  second,  that 
upon  the  stem  of  each  spindle,  below  the  bobbin,  there  were 
two  tubes  subjected  to  quick  reciprocating  motions,  and 
thence  very  liable  to  become  deranged,  or  to  derange  the 
bobbin  and  fly.  A  skilful  mechanician,  who  gave  the  scheme 
a  full  trial,  assured  me  that  he  was  compelled  to  relinquish  it 
in  consequence  of  the  accidents  which  perpetually  happened 
to  the  studs  that  projected  from  the  stem  of  the  spindle,  and 
worked  in  a  spiral  groove  cut  in  the  tube  round  the  spindle- 
stem  which  carried  the  bobbins.  These  studs  struck  upon 
the  tops  and  bottoms  of  this  spiral  groove,  at  every  change 
of  direction,  with  such  violence,  during  the  rotation  of  the 
spindles,  as  to  break  everything  in  pieces.  In  fact,  any  one 
may  conceive  that  quick  reciprocations  of  movement,  with  a 
spindle  revolving  many  hundred  times  in  the  minute,  must  be 
inconsistent  with  mechanical  stability. 

*  Newton's  Journal  of  Science,  vol.  viii.  p.  284. 
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The  idea  was  not,  however,  lost  to  tlie  world,  for  Mr.  H. 
Houldsworth  took  it  up,  and  invented  in  1824  a  method  of 
communicating  motion  to  the  bobbins  by  smooth  rotatory 
means,  which  removed  completely  the  difficulties  encountered 
by  Mr.  Green,  and  reduced  the  bobbin-and-fly  frame  in  this 
important  particular  to  a  simplicity  and  precision  of  adjust- 
ment accommodated  to  the  capacity  of  any  intelligent  work- 
man. Mr.  Houldsworth  obtained  a  patent  for  his  admirable 
invention  in  January,  1826. 

Before  entering  into  a  detailed  description  of  this  mecha- 
nism, which  affords  perhaps  the  most  refined  specimen  of  the 
automatic  equating  principle  to  be  found  in  the  whole  compass 
of  science  and  art,  I  shall  advert  to  a  point  not  sufficiently 
brought  out  in  the  preliminary  elucidation.  While  the  cir- 
cumference of  the  bobbin  is  equal  to  that  of  the  front  roller, 
during  the  time  of  every  turn  of  the  latter  the  bobbin  must 
make  one  turn  less  than  the  spindle,  in  order  that  it  may  take 
up  the  roving  which  has  been  simultaneously  given  out.  Thus, 
if  the  spindle  makes  six  turns  for  one  turn  of  the  roller,  the 
bobbin  must,  in  the  same  time,  make  five  turns.  But  we 
must  remember  that  the  bobbin  is  perpetually  increasing  in 
size,  so  that,  by  every  successive  layer  of  the  tender  spongy 
cord,  its  motion  requires  to  be  quickened  (otherwise  it  woidd 
take  up  too  fast  by  its  enlarged  surface),  so  that  the  difference 
between  its  rotatory  motion,  and  that  of  the  spindle,  shall 
become  less.  When  the  bobbin,  for  instance,  is  twice  the 
diameter  of  the  roller,  its  speed  would  require  to  be  five  and 
a  half  (instead  of  six,  as  at  first),  while  the  spindle  still 
makes  six  turns,  because  one-half  the  circumference  of  the 
bobbin  now  is  equal  to  the  whole  of  it  when  empty,  and  to 
the  whole  surface  motion  of  the  front  roller.  Hence  the 
speed  of  the  bobbin,  when  empty,  is  to  the  speed  of  the 
bobbin,  when  so  filled,  as  five  to  five  and  a  half — a  retardation 
which  is  effected  by  causing  the  driving-strap  to  slide  along 
the  surface  of  a  conical  drum.  This  proportion  does  not, 
however,  remain  constant  when  a  change  of  twist  is  to  be 
made,  and  hence  the  cone  motion  was  inadequate  to  remedy 
the  defect,  till  Mr.  Houldsworth's  differential  system  was. 
introduced  along  with  it. 
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Description  of  the  Bohhin-and-Fly  Frame. 

This  beautiful  machine,  as  constructed  by  Messrs.  Cocker 
and  Higgins,  with  these  modern  patent  improvements,  is 
represented  in  plate  IV.,  and  in  figs.  49,  50,  51,  and  52,  and 
deserves  the  peculiar  study  of  the  philosopher,  on  account  of 
its  exquisite  mechanical  combinations.  It  consists  of  several 
organic  structures,  which  may  be  separately  considered. 
There  is  a  roller-beam  similar  to  that  described  under  the 
drawing-frame,  and  there  are  vertical  revolving  rods  of  steel, 
called  spindles,  bearing  on  their  summits  a  bifurcated  piece, 
called  a  flyer,  of  which  one  leg  is  tubular,  and  serves  to  con- 
duct the  soft  roving  from  the  nose  of  the  spindle  to  the 
bobbin  (see  fig.  49).  By  the  revolution  of  the  spindle  and 
flyer  the  cotton  slab  receives  its  twist,  and  by  the  difference 
of  the  rotation  of  the  flyer  and  bobbin  it  is  wound  upon  the 
latter  exactly  in  proportion  as  it  is  given  off  by  the  rollers. 
The  winding-on  takes  place  in  a  ratio  compounded  of  the 
difference  of  the  speed  of  the  bobbin  and  flyer,  and  of  the  cir- 
cumference of  the  bobbin.  Were  the  winding-on  to  be  a 
constant  quantity,  like  the  motion  of  the  delivering  rollers, 
the  product  of  the  two  numbers  would  remain  the  same  ;  but 
when  one  of  them  alters,  as  happens  to  the  diameter  of  the 
bobbin,  which  is  constantly  increasing,  the  other  quantity, 
namely,  the  difference  between  the  number  of  revolutions  of 
the  bobbin  and  the  flyer,  must  be  decreased ;  a  change  pro- 
duced by  increasing  the  speed  of  the  bobbins,  while  the  flyers 
revolve  uniformly,  in  order  to  give  a  uniform  degree  of 
torsion  to  a  definite  length  of  the  delivered  slab.  As,  there- 
fore, the  up-and-down  motion  of  the  bobbin,  in  the  distribu- 
tion of  the  roving  over  its  surface,  must  be  decreased  in  a 
constant  progression  according  to  the  grist  of  the  roving,  so 
the  rotation  of  the  bobbin  is  increased  by  a  motion  com- 
pounded of  the  regular  speed  of  the  driving-shaft  of  the 
machine,  and  the  decreased  speed  of  the  other  parts. 

Till  lately  the  bobbins  were  formed  of  wooden  tubes,  with 
flat  circular  ends  or  discs,  which  confined  the  roving  ;  but 
these  discs  are  now  discontinued,  as  they  were  found  to  injure 
the  roving  in  various  ways  for  the  best  work.  In  the  most 
recently  made  fly-frames  the  bobbins  are  simple  wooden  tubes, 
puon  which  the  roving  is  wound,  so  as  to  produce  conical 
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ends,  by  sliortemng,  after  a  certain  period  in  tlie  winding-on, 
the  extent  of  tlie  traverse,  or  up-and-down  motion  of  tlie 
bobbin. 

rig.  50  exhibits  that  end  of  the  machine  where  the  motions 
are  communicated.  Fig.  51  is  a  cross  section,  taken  parallel 
with  the  former  view.  Plate  IV.  is  a  part  of  the  longitudinal 
back  view,  containing  all  the  working  gear.  The  other  parts 
(not  shown  here)  are  merely  a  series  of  spindles  to  suit  the 
length  of  the  space  destined  to  accommodate  the  machine. 

Two  sets  of  bobbin-and-fiy  frames  are  generally  used  in  the 
best  factories,  called  the  coarse  and  fine,  or  the  first  and 
second  roving-frames  ;  they  are  both  the  same  essentially,  but 
the  first  is  generally  constructed  in  larger  dimensions,  but 
with  fewer  spindles,  and  is  fed  with  slivers  from  cans  or  large 
bobbins  filled  at  the  drawing-frame,  placed  at  the  back  of  the 
machine.  The  second  roving-frame  is  fed  from  the  bobbins 
filled  at  the  first  frame,  which  are  arranged  on  upright 
skewers  in  a  shelf,  called  the  creel,  placed  behind  the  roller- 
beam.  This  creel  is  shown  in  figs.  50  and  5 1 ;  but  it  is  left 
out  in  plate  IV.,  to  prevent  confusion. 

A  is  the  fast  and  loose  pulley  which  is  connected  by  a  strap 
with  the  mill  shaft,  as  shown  at  A,  in  the  transverse  section 
of  the  m.ill,  plate  II. 

B  is  a  small  fly-wheel  to  equalize  the  motion  of  the 
machine. 

C  is  a  horizontal  shaft  going  nearly  the  whole  length  of 
the  frame,  as  seen  in  plate  IV. ,  and  producing  all  its  internal 
motions. 

D  is  a  set  of  drawing-rollers  mounted  upon  a  beam  E,  fig. 
51,  of  exactly  the  same  construction  as  that  used  in  the 
drawing-frame  already  described.  The  rollers  are  not,  how- 
ever, like  them,  divided  between  several  independent  heads, 
but  are  equally  distributed  along  the  length  of  the  machine, 
from  the  one  end  to  the  other,  and  are  supported  at  several 
places  by  bearings,  similar  to  those  seen  at  the  right  end  of 
the  figure,  upon  which  they  rest  in  collars. 

F,  F'  are  the  spindles  arranged  in  two  rows,  through  the 
whole  length  of  the  frame,  in  such  a  way  that  those  of  one 
line  stand  in  the  intervals  of  the  other.  These  spindles  are 
carried  in  the  bearings  a,  a,  fig.  5  i,  and  revolve  upon  the 
steps  &,  6.    At  their  lower  ends  there  are  small  bevel  wheels 
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Fig.  50. — The  end  of  the  Bobbin-and-Fly  Frame,  which  receives  motion  from  the  mill 
shaft  by  a  band.   Scale,  one  inch  to  the  foot. 
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c,  wHcli  are  driven  by  others  d,  d,  fixed  upon  shafts  which 
go  from  one  end  of  the  machine  to  the  other.  In  order  to 
allow  these  shafts  to  run  along  side  of  the  spindles,  the  teeth 
of  these  bevel  wheels  c,  c,  and  d,  d,  are  not  cut  in  a  line  lead- 
ing to  the  axis  of  their  motion,  but  are  cut  as  tangents  to  a 
circle,  whose  radius  is  equal  to  the  distance  between  the 
centre  of  the  horizontal  shafts,  and  the  centre  of  the  spindle. 

€,  e  is  the  flyer,  one  arm  of  which  is  a  tube  with  a  slot  to 
introduce  the  slab  or  roving,  but  the  other  is  a  mere  rod  to 
counterbalance  the  former,  and  to  prevent  its  flying  off  or 
getting  loose  upon  the  spindle,  upon  the  conical  summit  of 
which  it  is  pressed  after  the  full  bobbins  have  been  changed 
or  empty  ones.  G,  fig.  50,  is  the  bobbin  resting  upon  a  plate 
connected  with  a  small  bevel  wheel  /,  /,  similar  to  the  wheels 
c,  c,  upon  the  spindles,  as  above  described.  They  are  driven 
independently  of  the  revolving  spindles  by  other  wheels  g,  g, 
fixed  upon  shafts  which  run  through  the  whole  length  of  the 
machine,  and  are  moved  by  a  mechanism  afterwards  to  be 
described.  The  bearings  of  the  shaft  of  g,  g,  and  the  upper 
bearings  of  the  spindles,  are  fixed  to  a  strong  beam  H,  plate 
IV.,  which  slides  slowly  up  and  down,  carrying  with  it  the 
shafts  and  wheels,  which  give  motion  to  the  bobbins.  In  this 
up-and-down  motion  the  beam  is  guided  by  several  rods  I,  I, 
which  connect  the  roller-beam  E  with  an  iron  beam  K  resting 
with  feet  upon  the  floor,  and  made  fast  to  the  frame-work  of 
the  ends  of  the  machine.  It  is  raised  by  several  racks  h,  fig. 
50,  in  which  pinions  i  work,  on  a  shaft  also  running  the  length 
of  the  machine,  and  which  get  by  turns  a  motion  to  the  right 
and  the  left.  The  copping-beam  H,  which  is  covered  with  a 
casing  of  wood,  which  encloses  also  the  shafts  and  wheels,  is 
counterpoised  by  weights  suspended  to  chains  going  over  the 
pulley  Jc,  h,  fig.  5 1  and  plate  IV. 

The  sliver  before  entering  between  the  back  pair  of  draw- 
ing-rollers, is  led  through  between  two  guides  fixed  upon  a 
wooden  bar,  which  has  a  very  slow  lateral  traverse  motion,  so 
as  to  shift  the  sliver  alternately  to  the  right  and  left,  about 
three-quarters  of  an  inch,  in  order  to  prevent  the  leather 
covering  of  the  top  rollers  from  being  indented  or  grooved 
by  the  slivers  passing  constantly  over  the  same  line  of  their 
surface.  The  motion  is  given  to  this  bar,  in  this  machine  as 
well  as  in  all  the  roller  spinning-machines,  by  a  little  eccen 
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trie,  or  a  crank,  fixed  upon  a  toothed-wheel,  wliicli  is  moved 
by  a  snail-screw  on  the  end  of  the  axis  of  the  back  roller. 
See  description  of  the  throstle. 

L  is  the  creel,  which  serves  in  the  fine  bobbin-and-fly  frame 
to  carry  the  bobbins  filled  with  the  rovings  made  at  the  coarse 
frame.  From  the  section  fig.  51,  it  will  be  seen  that  this 
roving  passes  through  wire-eyes,  which  extend  the  whole 
length  of  the  machine,  to  protect  it  from  being  torn  ©feft^iiely 
from  the  bobbins.  f  r\ 

In  the  coarse  roving-frame,  the  top  of  the  macfcne'Behih4, 
the  rollers  is  covered  with  a  smooth  plate,  upon  which  the^, 
sKvers  glide  towards  the  rollers.    M  is  a  rod  stretching  along 
over  the  machine,  having  at  its  extremity  a  guide  for  pulling 
the  strap  which  drives  the  steam-pulley :  this  rod  therefor^ 
serves,  when  slid  to  right  or  left,  to  put  the  machine  into,  or^ 
to  throw  it  out  of  gear,  as  the  tenter  requires  in  the  course  ofpi 
his  work,  at  whatever  part  of  the  frame  he  may  happen  to.  be 
employed  at  the  time.    See  plate  IV. 

In  order  to  explain  the  manner  in  v/hich  this  curious  me- 
chanism acts,  we  must  first  turn  our  attention  to  the  principal 
shaft  C,  C,  a  portion  of  which  is  seen  in  plate  IV. 

The  two  motions,  which  do  not  vary  during  the  action  of 
the  machine,  are  those  of  the  drawing-rollers,  and  the  spindles ; 
the  first  giving  off  a  certain  length  of  sliver,  and  the  other 
revolving  with  a  constant  velocity  to  give  a  definite  degree  of 
twist  to  the  definite  length  of  roving. 

Upon  the  end  of  shaft  0  is  fixed  a  wheel  1,  which  by  means 
of  the  carrier- wheel  2,  and  the  wheel  3,  drives  the  shaft 
upon  whose  other  end,  and  exterior  to  the  right-hand  framing, 
there  is  another  wheel  4,  which  drives  a  wheel  5,  fixed  on  the 
prolonged  end  of  the  front  roller  ;  a  pinion  6,  on  the  shaft  of 
the  same  roller,  drives  by  the  carrier  wheels  7  and  8,  a  wheel 
9,  upon  the  back  roller  shaft.  From  this  shaft,  motion  is 
given  to  the  middle  roller  by  means  of  a  carrier  wheel,  and 
two  wheels,  of  nearly  the  same  diameter,  upon  the  other  ends 
of  the  roller  shaft,  which  end  is  broken  off  in  the  engraving, 
plate  IV.,  but  is  seen  in  the  end  viev/,  fig.  50. 

J  o  is  a  bevel  wheel  fixed  upon  the  shaft  C,  which,  by  means 
of  wheel  11,  drives  the  upright  shaft  I,  Z,  and  by  the  bevel 
wheels  12  and  13,  the  short  shaft  m,  near  the  floor.  From 
this  shaft,  motion  is  transferred  by  spur-wheels  to  the  first 
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horizontal  shaft,  in  order  to  drive  one  line  or  row  of  spindles, 
whilst  itself  moves  the  second  shaft  by  means  of  two  spur- 
wheels  attached  to  them,  and  working  one  another.  See 
plate  IV. 

To  produce  the  up-and-down  motion  of  the  bobbins,  there 
is  a  pulley  O,  movable  along  the  shaft  N.  A  key  or  wedge, 
sliding  in  a  groove  of  the  latter,  attaches  it  to  the  shaft,  and 
makes  it  revolve  with  it.  This  pulley  O,  by  means  of  a 
strap,  tui'ns  the  cone  P,  which  receives  a  diminishing  rate  of 
motion,  as  the  strap  advances  from  the  smaller  to  the  wider 
end.  w  is  a  pulley,  pressed  by  a  weight  against  the  strap  to 
keep  it  tight,  and  which  advances  with  the  other  pulley  0. 
The  cone  drives  the  shaft  Q  by  the  wheels  14  and  15  ;  and 
from  these,  by  the  wheels  16  and  17,  it  drives  the  upright 
shaft  E,  which  by  the  intervention  of  the  small  bevel  wheel 
1 8,  drives  either  of  the  wheels  19  or  20  on  the  shaft  S.  One 
of  them  is  shifted  into  gear  with  it  by  an  apparatus,  to  be 
described  hereafter.  The  shaft  S  is  driven  by  these  means 
to  the  right  or  to  the  left,  and  therefore  turns,  also,  the  pinion 
21,  at  its  end.  The  wheel  22  is  made  fast  to  the  shaft  with 
the  pinions  i,  i,  so  as  to  move  the  latter,  either  in  the  one  or 
the  other  direction.  The  alternate  up-and-down  motion,  for- 
merly mentioned,  is  thus  communicated  to  the  copping-rail, 
which  carries  the  bobbins.    See  I,  I,  in  plate  IV. 

The  shaft  Q  has  at  its  end  a  pinion  23,  which  works  in  a 


;.  52.— Equational  Mechanism  of  Mr.  Houldsworth's  Differential  Box  in  the 
l^bbin-and-l^ly  Frame.   Scale,  two  inches  to  the  foot. 


BOBBIN-AND-FLY  FRAME. 


63 


toothed  part  of  tlie  apparatus  T,  called  the  differential  box, 
being  the  subject  of  Mr.  Houldswortb's  patent.  It  is  repre- 
sented separately  in  figs.  52,  53,  and  54.  O'  is  a  wheel, 
plate  IV.,  revolving  loosely  upon  the  shaft  C,  figs.  52,  53, 
and  54,  having  attached  over  it  a  bevel  wheel      which  also 


53.— Equational  Mechanism.   Scale,  two         Fig.  54.— One-half  of  the  Equa- 
inches  to  the  foot.  tional  Box  seen  outside.  Scale, 

two  inches  to  the  foot. 


revolves  loose  upon  its  own  axis  in  a  direction  perpendicular 
to  G  ;  q  and  r  are  bevel  wheels  in  gear  with  the  bevel  wheel 
whose  axis  is  in  the  plane  of  the  wheel  o,  and  goes  round 
with  it ;  ^  is  fixed  upon  the  shaft  C,  but  r  revolves  loose  upon 
C,  and  is  connected  with  wheel  24.  This  apparatus  is 
enclosed  within  two  hollow  cylinders,  which  join  together  to 
form  one  cylindric  box ;  each  cylinder  has  one  of  the  bevel 
wheels  q  or  r  fixed  to  it :  these  boxes  joined  serve  to  support 
the  large  spur-wheel  0,  which  forms  the  middle  part  of  the 
cylindric  box. 

Suppose  now  that  the  wheel  o  were  stopped,  it  is  obvious 
that  the  bevel  wheel  q  would  drive  r,  by  the  intervention  of 
p,  with  the  same  speed,  but  in  a  contrary  direction ;  should 
the  wheel  0,  however,  also  revolve  in  the  same  direction  with 
q,  and  with  the  same  velocity,  it  is  manifest  that  no  motion 
at  aU.  would  be  transmitted  to  the  wheel  r,  which  would  there- 
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fore  remain  at  rest,  while  encircled,  as  it  were,  with  motion. 
But  if  the  wheel  o  turns  more  slowly  than  ^,  the  wheel  r  will 
necessarily  be  made  to  turn  with  a  velocity  equal  to  the  differ- 
ence between  the  speeds  of  q.  and  o.  By  gradually  decreasing 
the  speed  of  o  (in  proportion  to  the  fineness  of  the  roving)  the 
wheel  24  will  be  turned  with  a  velocity  equal  to  the  difference 
between  a  uniform  motion  (that  of  the  spindles)  and  a  vari- 
able motion  (that  required  for  the  increasing  diameter  of  the 
bobbins).  From  wheel  24,  motion  is  transmitted  to  regulate, 
that  of  the  bobbin  in  winding  the  roving  upon  it,  agreeably 
to  the  principles  formerly  stated.  The  wheel  24  drives  by 
the  two  carrier-wheels  2  5  and  2  6,  a  wheel  on  the  first  hori- 
zontal shaft  for  driving  the  bobbins,  shown  by  dotted  lines  in 
fig.  5 1 .  From  the  first  shaft  motion  is  given  to  the  second 
by  two  spur-wheels  27  and  28,  fixed  upon  the  ends  of  the 
shafts,  and  working  in  each  other. 

While  the  great  copping-beam  H,  wif  .1  the  shafts  attached 
to  it,  works  up  and  down,  the  contact  or  gearing  of  the 
wheels  24,  25,  26,  is  preserved,  as  well  as  that  of  the  dotted 
wheel  on  the  shaft  ^,  fig.  5 1 ,  by  means  of  two  arms  s  and 
(to  the  left  of  the  line  of  wheel-work  24,  25,  26,  in  plate  IV.,) 
jointed  at  one  of  their  ends,  turning  loose  at  the  other  end 
upon  the  shafts  g  and  C,  and  having  fixed  upon  them  the 
central  studs  for  carrying  the  wheels  25  and  26  (as  is  clearly 
shown  in  fig.  51,  and  in  plate  IV.). 

We  have  now  to  show  how  the  pulley  O,  with  its  tighten- 
ing pulley  w,  is  gradually  shifted,  or  made  to  slide  along  the 
shaft  N,  in  such  manner  as  to  communicate  a  variable  motion 
to  the  cone  P,  and  to  cause  it  to  turn  progressively  slower  as 
it  approaches  its  apex  or  summit,  u  is  an  oblong  slot-plate 
of  cast  iron,  screwed  fast  against  the  roller-beam  E.  On  its 
slot-face  another  piece  n  is  fitted,  so  as  to  be  susceptible  of  a 
sliding  motion.  The  upper  and  under  edges  of  this  piece  are 
notched  with  ratchet -teeth,  in  which  two  clicks  x  and  y  work. 
A  perpendicular  arm  or  branch  w  of  that  slide-piece  can  be 
adapted  to  it,  at  any  height,  by  a  bolt  a'  with  the  lever  Z, 
turning  on  the  joint  V ,  To  the  top  c'  of  the  lever  a  long 
horizontal  rod  d!  is  attached,  which  connects  it  with  the  guide- 
groove,  in  which  the  pulley  O  moves  upon  the  shaft  N. 
From  the  same  point  a  rope  proceeds  and  runs  over  a  pulley 
e',  suspending  a  weight     for  drawing  the  lever  Z  in  tho 
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direction  of  the  arrow  (plate  IV.)  ;  whence,  by  lifting  one  of 
the  clicks  x  and  a  tooth  of  the  slide -piece  v  escapes,  and 
the  other  click  catches  the  next  tooth  of  the  rack.  The 
successive  lifting  of  one  tooth  after  another,  is  performed  by 
an  upright  rod  g'  being  moved  a  little  up  and  down  by  the 
apparatus  U,  which  is  delineated  separately  in  plan  (see  fig. 
56),  and  in  a  front  view  (fig.  55).  It  is  shown  in  a  back 
view,  in  plate  IV.,  in  connexion  with  the  whole  machine.  H, 
H  is  the  copping -rail  for  moving  up  and  down  all  the  bob- 
bins simultaneously,  to  which  is  attached  the  piece  which 
by  means  of  the  straight  slot  above  Z,  moves  the  lever  i', 
sliding  in  a  staple-piece,  which  turns  loosely  upon  an  axis  y  ; 
at  the  lower  end  of  the  lever  i!  there  is  a  curved  slot,  in  which 
a  stud  or  pin  lies  attached  to  the  lever  Z  ;  on  the  centre  ^ 
there  is  a  tumbler  1!  Z',  furnished  with  a  curved  slot-branch, 
into  which  are  screwed  two  pins  w!  and  w'.  A  pin  or  stud 
d  screwed  into  the  tumbler  Z',  moves  by  tumbling  (from  the 
right  to  the  left,  or  from  the  left  to  the  right),  the  rod  p',  so 
as  to  shift  one  of  the  bevel  wheels,  19  or  20,  into  gear  with 
the  wheel  1 8  (see  plate  IV.)  ;  by  which  means,  as  was  for- 
merly stated,  the  up-and-down  motion  of  the  copping-rail  H 
is  produced.  The  tumbling  of  the  lever  Z',  loaded  with  a  ball 
weight  at  its  end,  is  occasioned  by  the  lever  ^',  which  is 
moved  up  or  down  by  fixed  upon  the  copping-rail  H,  and 
presses  against  one  of  the  pins  m'  or  w' ;  after  having  lifted 
one  of  them  so  high  that  the  weight  of  the  lever  V  gets  into  a 
position  beyond  its  centre  of  gravity,  (or  line  of  direction,)  it 
will  tumble  suddenly  over.  The  pin  d  will  thus  strike 
against  one  of  the  catches  ((  attached  to  the  rod  jp',  and  lift- 
ing it  from  a  projection  upon  the  frame-piece  t\  will  finally 
move  the  rod  jp',  either  in  the  one  direction  or  the  other. 

By  the  tumbling  of  the  lever  Z',  its  other  end  will  alsa 
move  the  upright  arm  of  the  bell-crank  s' ;  to  the  horizontal 
branch  of  which  the  rod  ^'  is  joined,  which  disengages  by  the 
jerk  of  the  tumbler,  one  of  the  clicks,  or  detents,  x  or  plate 
IV.  This  escapement  permits  the  slide-piece  v  to  advance 
one  tooth,  and  also  to  move  the  lever  Z  a  little  to  the  left,  or 
in  the  direction  of  the  arrow.  This  movement  also  makes  the 
lever  figs.  55,  56,  to  slide  a  little  backwards  through  the 
staple-boss  at  /c',  by  means  of  the  pin  upon  the  lever  z\  by 
which  ^'  is  guided  in  its  slot,  when  moving  up  and  down,  in 
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consGquencG  of  its  connexion  with  tlie  piece  A',  and  tlie  cop- 
ping rail  H.  The  lever  i\  therefore,  after  one  going  up  and 
dov»'n  (vertical  traverse,  or  ascent  and  descent)  of  the  bobbins 
comes  to  strike  every  time  sooner  and  sooner  against  one  oi 
the  pins  m'  and  n\  fixed  in  the  small  curved  slot  of  adjust- 
.  ment  of  the  lever  Z',  and  thus  shortens  the  extent  or  range  of 
that  motion,  while  also  its  velocity  is  decreased  by  the  sliding 
of  the  strap  from  the  smaller  to  the  larger  end  of  the  cone,  as 
was  formerly  explained. 

It  remains  now  to  show  only  how  the  bobbins  may  be 
always  filled  to  the  same  degree  at  each  repetition  of  the 
movement,  by  the  macliine  putting  itself  out  of  gear,  at  the 
definite  period  deemed  proper  for  the  spinner's  purpose.  To 
the  rack-piece  v  is  attached  a  pin  t\  which,  v/hen  the  rack 
has  arrived  at  the  end  of  its  course,  strikes  up  the  catch  u\ 
by  which  the  bell-crank  lever  v\  carrying  the  pulley  e\  and 
the  suspended  weight  is  permitted  to  obey  the  action  of 
this  weight,  and  thus  move  the  gearing  rod  M,  so  as  to  throw 
the  driving  strap  from  the  steam-pulley,  upon  the  loose  one 
alongside  of  it. 

The  full  bobbins  being  now  removed,  and  replaced  by 
empty  ones,  the  roving- tenter  (usually  a  female)  brings  back 
the  rack  v  to  its  primitive  position  by  the  traction  of  the  rope 
io\  which  is  wound ^  up  by  a  winch-handle  upon  a  small 
barrel  x\  whose  axis  turns  in  the  roller-beam  E.  Before  the 
tenter  Vv^orks  this  handle,  she  raises  the  end  bearing  y'  of  the 
cone  P,  by  a  lever  on  which  it  rests,  thus  permitting  the  strap 
of  the  pulley  0  to  slide  easily  to  the  smaller  end  of  the  cone 
while  the  rack  is  pulled  back  by  the  rope.  The  bearing  at 
the  thick  end  of  the  cone  z'  turns  upon  a  stud  fulcnmi,  so  as 
to  allow  the  thin  end  to  be  readily  lifted  a  little  way  by  the 
hand  of  the  operative. 

In  fig.  49,  p.  50,  one  of  the  roving  spindles  is  represented, 
along  vdth  the  bobbin  and  its  driving  wheels.  The  modern 
mechanism  is  likewise  shown  for  laying  on  the  roving  in  a 
compressed  state,  which  can  be  used  only  in  the  frames 
adapted  to  make  conical-shaped  rovings  (such  as  v/e  have 
just  described).  Upon  the  end  of  the  tube-arm  of  the  fiyer 
there  is  a  brass  ring  a",  with  a  brass  finger  h'\  resting  upon 
the  roving  of  the  bobbin,  and  pressing  by  means  of  a  spring 
c'\  which  works  or  reacts  against  the  shoulder  d"  of  the  ring. 
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In  the  flattened  point  of  the  finger  there  is  a  slit  through 
which  the  roving  passes  in  its  way  to  the  bobbin,  meanwhilG 
revolving  and  gliding  up  and  down  under  regulated  pressure. 
By  giving  the  roving  a  turn  (as  shown  in  the  figure)  round 
the  finger,  it  is  prevented  from  being  thrown  out  and  unduly 
stretched  by  the  centrifugal  force  generated  by  the  rotation 
of  the  flyer. 

In  plate  IV.,  a  few  spindles  of  the  back  range  are  shown 
to  complete  our  explanation  of  this  seemingly  complex  but 
perfect  automaton.  One  spindle  is  left  naked,  two  are  ex- 
hibited with  the  bobbins  empty,  and  one  with  a  full  bobbin. 
The  spindles  of  the  front  range  F'^  were  broken  over  near  the 
bottom,  to  keep  the  drawing  neat  and  perspicuous. 

Fig.  57  represents,  in  a  plan,  or  horizontal  section,  the 
copping-rail  H,  with  its  two  alternate  rows  of  spindles  viewed 
from  above ;  three  spindles  being  shown  as  mounted  with 
their  flyers  and  bobbins,  and  three  others  without  them,  in 
order  to  exhibit  the  driving  shafts  and  wheels. 

Fig.  58  is  a  back  view  of  one  end  of  the  bobbin-and-fly 
frame  of  Messrs.  Cocker  and  Higgins,  with  Mr.  Houldsworth'is 
differential  box,  but  without  the  bevel  wheel  movements  of 
the  spindles  and  bobbins.  Machines  of  this  kind  are  now 
doing  good  work  in  a  great  many  cotton-mills,  and  they 
therefore  merit  an  explanation,  were  it  for  nothing  else  than 
to  illustrate  the  rapid  march  of  improvement  in  factory  in- 
vention. It  is  adapted  to  the  bobbins  with  disc  ends,  which 
are  filled  with  a  soft  coil  of  roving  in  a  cylindrical  form. 
Fig.  59  is  a  cross  section,  showing  merely  some  of  the 
principal  parts. 

This  fly-frame  differs  from  the  most  recent  (above 
described)  in  the  following  respects  : — In  wanting  the 
tumbling  apparatus  U,  for  reversing  the  motions  of  the 
copping-rail ;  that  motion  being  here  produced  by  a  uni- 
formly revolving  motion  of  the  shaft  S,  working  by  the 
pinion  2 1 ,  upon  its  end,  in  the  teeth  of  a  mangle- wheel,  in 
which  it  shifts  alternately  from  the  outside  to  the  inside,  for 
reversing  the  direction  of  the  movements.  These,  however, 
continue  of  equal  extent,  as  the  roving  here  is  laid  on  evenly 
from  end  to  end  of  the  bobbin.  In  the  absence  of  the 
apparatus  IT,  the  rod  g\  which  raises  alternately  one  of  the 
clicks  X  and     is  disengaged  with  a  jerk,  directly  from  the 


All  tlie  otlier  motions  and  actions  are  the  same  in  tliis  and 
in  tlic  previously-described  bobbin-and-iij  frame,  except 
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that  the  flyers  are  not  mounted  with  spring  pressers,  as  the ' 
wooden  ends  of  the  bobbins  would  interfere  with  their  opera-  • 
tion.  This  is  certainly  a  great  disadvantage  ;  since  a  bobbin 
mounted  with  a  pressor  can  take  on  a  great  deal  more  roving 
at  a  time,  and  need,  therefore,  to  be  far  less  frequently 
changed  in  the  creel,  either  of  the  fine  bobbin-and-fly  frame, 
the  mule,  or  the  throstle.  I  made  the  following  experiments 
at  Mr.  Orreli's  factory,  on  uncompressed  and  compressed 
bobbins: — 

The  large  bobbin  of  the  first,  or  coarse  bobbin-and  ounces, 
fly  frame,  contained  of  roving  ajpplied  by  the 
spring  pressor  14 

The  same  sized  bobbin  filled  with  uncompressed 
rovings,  only  ............  7^ 

The  smaller  bobbins  of  the  second,  or  fme  bobbin- 
and-fly  frame,  contained  of  compressed  roving    .  8 

The  same  sized  bobbin,  uncompressed  

These  numbers  are  the  means  of  several  weighings. 

2,400  inches,  or  200  feet,  of  the  fine  roving  weighed  160 
grains.  It  was  perfectly  uniform  in  texture  ;  the  motion  of 
the  large  spindles  in  his  frames  being  so  true  and  easy,  as  to 
be  undiscernible  by  the  eye.  It  was  necessary  to  toucl. 
them,  in  order  to  ascertain  whether  they  were  moving  or  at 
rest. 

It  is  a  principle  universally  recognized  at  the  present 
day,  especially  for  fine  spinning,  that  the  less  twist  rovings 
receive  the  better  yarn  will  they,  ceteris  paribus,  furnish. 

The  spindles  in  the  above  coarse  roving-frame  turn  750 
times  in  a  minute,  for  100  revolutions  of  the  front  roller, 
whose  diameter  is  i  J  inch.  As  its  periphery  is  therefore 
very  nearly  4  inches,  that  frame  will  turn  off  for  each  spindle 
4x100  =  /ICO  inches  per  minute  =  24,000  inches,  or  666| 
yards  per  hour. 

In  the  fine  bobbin-and-fly  frame,  the  spindles  move  with 
the  same  velocity,  but  the  front  roller  makes  only  80  revolu- 
tions in  the  minute ;  hence  more  twisting  power  is  here 
employed  in  the  proportion  of  ico  to  80,  and  the  quantity 
given  off  in  one  hour  will  be  about  4  x  80  X  60  =  1 9,200  inches 

1600  feet,  or  533s  yards. 
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Fig.  59.--Bobbin-an(l-Fly  Frame,  with  the  Mangle-wheel  movement. 
Scale,  one  inch  to  the  loot. 
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A  conical  bobbin,  with  compressed  roving  from  the  fine 
bobbin-and-fly  frame,  will  last  in  a  mule  five  days,  and  in  a 
throstle  six,  which  is  three  times  longer  than  the  uncom- 
pressed bobbins  do. 

Coarse  roving  is  often  called  slubbing. 

The  advantage  of  the  improved  bobbin-and-fly  frame,  as 
above  described,  may  be  judged  of  from  the  following  fact, 
which  I  learned  from  good  authority  at  Manchester.  In  an 
excellent  fine-spinning  mill,  the  revolving  can-frame  was 
long  used,  in  conjunction  with  the  stretcher  mule,  to  make 
fine  rovings.  Of  late  years,  since  the  first  and  second 
bobbin-and-fly  frames  have  been  introduced  into  this  factory 
instead  of  the  can-frame,  three  bobbin-and-fly  frames  with 
one  stretcher  mule  do  for  7Z.  what  formerly  cost  16L 

In  the  coarse  bobbin-and-fly  frame  the  sliver  is  doubled, 
by  setting  two  cans  with  drawings  in  connection  with  one 
portion  of  the  fluted  roller.  In  the  fine  bobbin-and-fly  frame, 
there  is  no  doubling  of  the  roving.  To  two  sets  of  drawing- 
frames,  two  coarse  bobbin-and-fly  frames,  and  four  fine  ones 
are  usually  assigned.  Fourteen  cards  will  be  equivalent  to 
the  whole — to  constitute  two  preparations. 

In  the  bobbin-and-fly  frame,  the  sliver  is  elongated  about 
from  four  to  six  times ;  the  principal  draught  of  being 
between  the  front  and  middle  rollers,  and  the  remaining  1 J 
between  the  middle  and  back  rollers. 

The  mangle-wheel,  for  reversing  the  motion  of  the  copping- 
rail,  was  introduced  by  Mr.  Kennedy  many  years  ago  into  the 
bobbin-and-fly  frames  ;  but  the  conical  form  of  the  bobbin  is 
found  so  favourable  to  fine  work,  as  now  to  cause  a  preference 
to  be  given  to  the  bevel  wheel  and  tumbler  plan  of  reversing 
the  said  motions. 

Messrs.  Cocker  and  Higgins  informed  me,  that  they  con- 
trived and  executed  the  first  bobbin-and-fly  frames  about  the 
year  18 15,  and  introduced  into  it  the  differential  motions  of 
the  cone,  and  the  unequal  toothed  rack  escapement  with 
shifting  clicks — an  invention  which  did  the  greatest  honour 
to  their  mechanical  ingenuity  aud  judgment,  and  established 
their  reputation  as  factory  machinists  all  over  the  world. 
The  teeth  of  their  rack  required  to  be  cut  by  a  particular 
machine,  conformably  to  the  segments  of  a  parabolic  curve. 

Mr.  Houldsworth's  rack,  with  equal  teeth,  has  superseded 
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all  these  calculations  and  adjustments  of  the  old  rack.  It 
will  suit  rovings  which  differ  even  i  oo  per  cent,  in  thickness, 
that  is,  from  30  to  60  coils,  without  changing  the  rack. 

The  coarse  bobbin-and-fly  frame  has  50  spindles. 

The  fine        do.  do.         60      do.  ; 

but  I  have  seen  a  double  one  in  Manchester  with  120;  and 
Messrs.  Andre  Koechlin  and  Co.,  of  Mulhouse,  have  con- 
structed a  great  many  of  the  same  size,  with  a  son*€Wfeat 
modified  construction,  in  which  the  spindles  and  bobbins  aife*^^ 
driven  by  oblique  toothed  wheels  and  snail- work,  ipste§4^  of  C 
conical  bevel  wheels.  1 U  ; 

For  fine  spinning,  the  double-conical  rovings  arl'^ighi^ 
on  the  bobbins  by  a  quadrant  beam,  and  distributet^cor^-A 
ing  to  their  respective  weights  into  five  numbered  T^a^cets 
such  nicety  is  required  for  the  best  quality  of  wor^.^'^^In 
some  coarse-spinning  mills,  only  one  carding,  one  dra'tM^, 
and  one  roving  are  employed  for  the  manufacture  of  infen^ 
calicoes  at  the  cheapest  rate. 

In  the  coarse  bobbin-and-fly  frame,  it  is  usual  to  make  the 
spindle  go  quicker  than  the  bobbin,  and  in  the  fine  to  make 
it  go  slower,  by  which  the  winding  goes  on  backwards.  Let 
us  state  a  case  in  numbers  for  the  sake  of  illustration.  If  45 
inches  of  roving  are  to  be  wound  upon  a  bobbin  whose  barrel 
is  4|-  inches  in  circumference,  10  turns  will  be  required. 
Suppose  that  these  45  inches  should  receive  30  tm'ns  of  twist, 
the  spindle,  and  consequently  its  attached  flyer,  must  give 
these  30  turns  during  the  winding  on  of  the  roving.  If  the 
bobbin  therefore  is  i|-  inch  in  diameter,  it  must  take  10  turns 
for  the  winding  on,  and  30  turns  in  following  the  spindle  ;  in 
all  40  revolutions. 

If  the  bobbin  be  3  inches  in  diameter,  or  9  in  circum- 
ference, it  must  make  only  5  turns  to  wind  on  the  45  inches ; 
these  5  turns  added  to  the  30  turns  required  for  twist,  make 
3  5  revolutions ;  and  thus  for  any  other  dimensions  of  the 
bobbin.  It  hence  results,  that  the  nmiaber  of  tarns  of  the 
bobbin,  plus  the  number  of  turns  of  the  spindle,  is  a  quantity 
idways  inversely  as  the  diameter  of  the  bobbin. 

The  motion  of  the  bobbin  and  spindle  is  simultaneous  and 
in  the  same  direction,  with  a  difference  varying  more  or  less 
^according  to  the  variable  diameter  of  the  bobbins.  But  to 
render  the  matter  still  plainer,  suppose  for  a  moment  tho 


74 


BOBBIN  AND-FLY  FKAMB. 


spindle  to  be  stationary ;  then  the  bobbin  must  tuin  witli  ' 
such  a  velocity,  that  it  shall  wind  on  the  roving  just  as  faiit 
as  the  front  rollers  deliver  it.    This  roving  conies  forward  at  - 
a  uniform  rate  ;  but  the  bobbin  growing  continually  larger  in 
diameter  should  turn  with  a  velocity  uniformly  retarded. 
Let  us  noYi  restore  motion  to  the  spindle  :  it  is  evident  that 
when  the  winding  is  forwards,  as  in  the  fine  fly-frame,  we 
must  deduct  from  the  rotation  of  the  bobbin,  needed  for 
winding  on  the  roving,  that  of  the  spindle  required  for  the 
twist ;  for  the  circumference  of  the  bobbin  being       inches,  ' 
10  tm-nstake  up  45  inches.    These  10  turns  deducted  from  ' 
the  :;0  made  by  the  spindle,  leave  only  20  turns  for  the 
effective  speed  of  the  bobbin  ;  or,  if  the  circumference  be  9  • 
inches,  5  turns  will  take  up  the  45  inches,  if  the  spindle  be 
•at  rest;  but  if  the  spindle  makes  30  turns  for  twist,  the 
effective  speed  of  the  bobbin  will  be  30-5  =  25  turns. 
Hence  for  the  fine  bobbin~and-fly  frame  we  find  that  the 
number  of  turns  of  the  spindle,  rdinus  the  number  of  turns 
made  by  the  bobbin  in  the  same  time,  is  a  quantity  inversely 
as  the  di?«meter  of  the  bobbin. 

In  the  coarse  frame,  the  bobbin  should  move  faster  than 
the  spindle,  and  its  speed  should  go  on  diminishing ;  while 
in  the  fine  frame,  the  speed  of  the  bobbin  is  less  than  that  of 
the  spindle,  and  it  goes  on  progi'essiveiy  increasing.  For 
this  reason  the  cones  of  these  two  machines  are  set  in  oppo- 
site directions.  This  arrangement  is  not,  however,  indis- 
pensable, for  the  cone  might  be  placed  similarly  in  each ; 
but  as  the  fine  frame  has  a  good  deal  of  tv/isting  to  perform, 
the  bobbin  would  need  to  turn  still  more  rapidly  than  in  the 
coarse  frame,  which  would  consume  more  moving  force,  for 
Vvhich  reason  it  has  been  found  more  advantageous  to  make 
it  revolve  in  the  opposite  direction. 

It  has  been  stated  that  the  twist  of  the  roving  in  the  fine 
fly- frame  takes  place  in  an  opposite  direction  to  that  m  the 
coarse  one  :  this  is  a  practice  with  spinners  of  v/hich  it  v/ould 
be  d'fficult  to  ascertain  the  origin  or  to  assign  the  cause. 
To  do  and  undo  is  no  part  of  the  economy  of  manufactures. 

It  may  probably  be  agreeable  to  some  of  my  readers,  and 
may  help  their  comprehension  of  Mr.  H.  Houldsworth's  in- 
vention, to  be  presented  with  an  abstract  of  its  description,  as 
given  in  the  specification  of  his  patent. 
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The  main  shaft  of  the  machine  C  (see  fig.  52,  and  plate 
IV.),  turned  by  a  band  and  rigger  (strap  and  pulley)  as  usual, 
communicates  motion  by  a  train  of  wheels  through  a  shaft  to 
the  drawing-rollers  at  the  reverse  end  of  the  machine,  and 
causes  them  to  deliver  the  filaments  to  be  twisted.  Upon 
this  main  shaft  C  is  mounted  a  cylindrical  hollow  box  or 
drum-pulley,  from  whence  one  cord  passes  to  drive  the  whirhi 
and  spindles,  and  another  to  drive  the  bobbins  (this  is  now 
done  by  wheel- work). 

This  cylindrical  box-pulley  (figs.  52,  53,  54)  is  made  in 
two  parts,  h  and  Z,  and  slipped  on  to  the  axle  with  a  toothed- 
wheel  0,  intervening  between  them.  That  portion  of  the 
box  with  its  pulley  marked  Z,  fig.  52,  is  fixed  to  the  shaft  C  ; 
but  the  other  part  of  the  box  and  its  pulley  /j,  and  the 
toothed-wheel  0,  slide  loosely  round  upon  the  shaft  C ;  and 
when  brought  in  contact  and  confined  by  a  fixed  collar  or 
keyed-vv^edge  they  constitute  two  distinct  pulleys,  one 
being  intended  to  actuate  the  spindles,  and  the  other  tho 
bobbins. 

In  the  web  (plane)  of  the  wheel  0,  a  small  bevel  pinion  p,  is 
mounted  upon  an  axle,  standing  at  right  angles  to  the  shaft  C, 
v/hich  pinion  is  intended  to  take  into  the  two  bevel  pinions 
q  and  r,  respectively  fixed  upon  bosses,  embracing  the  shaft 
in  the  interior  of  the  boxes  h  and  I,  Now,  it  being  re- 
membered that  the  pinion  r  and  its  box  I  are  fixed  to  the 
shaft  C,  and  turn  with  it.  if  the  loose  wheel  0  be  inde- 
pendently turned  upon  the  shaft  with  a  different  velocity,  itf-^ 
pinion  j9  taking  into  r  will  be  made  to  revolve  upon  its  axle,  and 
to  drive  the  pinion  r  and  pulley-box  in  the  same  direction 
as  the  wheel  0  ;  and  this  rotatory  mo  vement  of  the  box  h  and 
wheel  0  may  be  faster  or  slower  than  the  shaft  C  and  box 
according  to  the  velocity  with  which  the  v/heel  0  is 
tui'ned. 

Having  explained  the  construction  of  the  box-pulleys  h 
and  Z,  which  are  the  particular  features  of  novelty  claimed 
under  this  patent,  their  of&ce  and  advantage  will  be  seen  by 
describing  the  general  movements  of  the  machine. 

The  main  shaft  G  being  turned  by  the  band  and  rigger  as 
above  said,  the  train  of  wheels  m  (i,  2,  3,  plate  IV.)  con- 
nected to  it  actuates  the  whole  series  of  drawing-rollers. 
Upon  the  shaft      there  is  a  sliding  pulley  o,  carrying  a  band 
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wliicli  passes  to  a  tension  pulley  n,  and  is  kept  distended  by 
a  weight.  This  band  in  its  descent  comes  in  contact  with 
the  surface  of  the  cone  P,  and  causes  the  cone  to  revolve  by 
the  friction  of  the  band  running  against  it.  The  pulley  o  is 
progressively  slidden  along  the  shaft  N  by  means  of  the 
rack  and  weight,  which  movement  of  the  pulley  is  for  the 
purpose  of  shifting  the  band  progressively  from  the  smaller 
to  the  larger  diameter  of  the  cone,  in  order  that  the  speed  of 
its  rotation  may  gradually  diminish  as  the  bobbins  fill  by  the 
winding  on  of  the  yarns  (rovings). 

Connected  with  the  axle  of  the  cone  P,  a  small  pinion  23 
is  fixed,  which  takes  into  the  teeth  of  the  loose  wheel  0,  and  as 
the  cone  turns,  drives  the  wheel  0  round  upon  the  shaft  C,  with 
a  speed  dependent  always  upon  the  rapidity  of  the  rotation  of 
the  cone.  Now  the  box-pulley  7c  (fig.  52),  being  fixed  to  the 
main  shaft  C,  turns  with  one  uniform  speed,  and,  by  wheel- 
work  connecting  it  with  the  whirls,  it  drives  all  the  spindles 
;and  flyers,  which  twist  the  yarn  with  one  continued  uniform 
velocity ;  but  the  box-pulley  Z,  being  loose  upon  the  shaft, 
and  actuated  by  the  bevel  pinions  within,  as  described,  is 
made  to  revolve  by  the  rotation  of  the  wheel  o,  independently 
of  the  shaft,  and  with  a  different  speed  from  the  pulley-box  Jc ; 
and  wheels  connecting  this  pulley-box  I  with  the  bobbins 
oommimicate  the  motion,  whatever  it  may  be,  of  the  pulley- 
box  I  to  the  bobbins,  and  cause  them  to  turn,  and  to  take  up 
or  wind  the  yarn  with  a  speed  derived  from  this  source,  inde- 
pendent of,  and  differing  from,  the  speed  of  the  spindles  and 
flyers  which  twist  the  yarn. 

It  will  be  now  perceived  that  these  parts  being  all  adjusted 
to  accommodate  the  taking  up  movements  to  the  twisting  or 
^spinning  of  any  particular  quality  of  yarn  intended  to  be 
produced,  any  variations  between  the  velocities  of  the  spin- 
ning and  taking  up,  which  another  quality  of  yarn  may 
require,  may  easily  be  effected,  by  merely  changing  the 
pinion  23,  fig.  58,  for  one  with  a  different  number  of  teeth, 
which  will  cause  the  wheel  o  and  the  pulley-box  I  to  drive 
the  bobbins  faster  or  slower,  as  would  be  required  in  winding 
on  fine  or  coarse  yarn,  the  speed  of  the  twisting  or  spinning 
being  the  same. 

This  desirable  object  is  effected  in  its  most  simple  way  by 
the  mechanism  above  described,  and  which  is  extremely 
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simple  when  considered  abstractedly  from  the  ordinary 
movements  of  the  spinning  machine. 

There  are,  however,  other  modes  of  effecting  the  object 
iipon  the  same  principles. 

Popular  Explanation  of  the  Mechanism  of  the  Bohhin-and-FJf/y 
(plate  IV,)  hy  H,  Houldsworth,  jun.,  Esq* 

Upon  a  shaft  N,  which  lies  behind  the  roller-beam,  and  is 
connected  by  wheel-work  with  the  front  roller,  there  is  p« 
sliding  fork.  This  fork  has  between  its  prongs  a  pulley  0, 
which  slides  with  it  along  the  shaft,  but  the  shaft  has  a 
groove  cut  in  it  lengthwise,  and  a  key  or  feathered  edge  in  the 
pulley  takes  into  this  groove,  so  that  the  shaft  cannot  turn 
round  without  taking  the  pulley  with  it.  The  weight  f 
tends  to  draw  the  pulley  towards  it ;  the  rod  cV  is  connected 
with  a  rack-scapement,  which  allows  the  pulley  to  slide  one 
tooth  for  each  layer  wound  upon  the  bobbin.  The  pulley  O 
drives  the  cone,  and  the  tightening  pulley  n  lies  with  its 
weight  upon  the  strap  so  as  to  take  up  its  slack  when  the 
strap  is  working  upon  the  small  end  of  the  cone.  X  is 
an  arm  joined  to  the  slide  at  the  one  end  for  carrying  at  the 
other  the  stud  on  which  the  pulley  n  revolves. 

The  guide-rod  slot-plate  u  u  is  fixed  to  the  back  of  the 
roller-beam,  leaving  a  space  of  about  one  inch ;  ?;  is  a  plate, 
w^hich  slides  along  the  guide-plate.  The  tail  w  of  this  slide- 
plate  has  a  slit  or  slot  in  it  to  receive  the  stud  a\  which  takes 
into  a  hole  in  the  lever  Z,  which  works  upon  the  centre  h\ 
and  has  a  rod  d'  at  its  stop  end  connected  with  the  sliding 
fork  X  O,  already  described.  The  vertical  bar  g'  has  two 
pins  upon  its  upper  end  to  lift  the  catches  or  detents ;  the 
lower  part  of  it  is  a  round  rod  with  two  set  collars  upon  it, 
where  it  passes  through  an  arm  or  branch  m'  n'  of  the  cop- 
ping-rail. 

The  action  is  as  follows  : — at  starting,  the  sliding-fork  X 
and  pulley,  with  the  rack  and  lever,  are  all  moved  by  sliding 
to  the  right-hand  end  of  the  frame.  The  weight  at  the 
left-hand  extremity  of  the  frame,  tends  to  pull  the  whole  of 
the  said  sliding  apparatus  towards  itself  by  the  traction 
it  impresses  on  the  rod  d' ;  but  it  is  obstructed  by  one  or 

*  A  written  communication. 
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otlier  of  tlie  catches  or  detents  When  the  copping-rail 

reaches  the  top  of  its  course,  the  arm  m'  n'  comes  against  the 
top  set-collar  of  the  upright  bar  g\  raises  it,  bj  which  the 
top  catch  X  is  lifted,  and  the  rack,  lever,  sliding-fork,  pulley, 
and  strap,  all  shift  towards  the  weight,  till  the  under  catch 
stops  the  motion  by  falling  into  the  next  tooth  of  the  under 
rack.  When  the  copping-rail  reaches  the  bottom  of  its  course, 
its  branch  comes  into  contact  with  the  lower  set-collar,  and 
makes  the  bar  g'  descend  so  as  to  pull  down  the  lower  catch 
V,  whereby  the  rack  apparatus  is  allowed  to  shift  another  step 
to  the  left,  till  arrested  by  the  upper  catch  x  falling  into 
another  tooth  of  the  upper  rack,  and  thus,  step  by  step,  the 
above  train  of  apparatus  hitches  on  towards  the  left  end  of 
the  machine.  The  long  bar-lever  Z  has  the  following  use  : 
the  cone-strap  always  traverses  the  same  distance  in  filling 
a  bobbin,  because  the  diameters  of  the  empty  and  full 
bobbins  have  a  constant  difference  ;  as,  for  instance,  i  or  i  i 
inches  when  empty,  and  3  when  full,  whatever  be  the  fineness 
of  the  roving  wound  upon  them.  The  finer  the  roving,  how- 
ever, the  more  coils  or  layers  of  it  will  be  required  to  fill  the 
bobbin,  consequently  more  traverses  of  the  copping-rail,  and 
more  escapement  motions  in  the  rack;  hence  a  change  of 
rack  would  apparently  be  needed  for  every  change  of  fine- 
ness in  the  roving,  but  this  change  is  superseded  by  the  in- 
tervention of  the  lever-bar  Z.  The  lever,  being  attached 
at  c'  to  the  rod  d\  is  thus  enabled  to  act  upon  it,  and  thereby 
to  move  the  sliding-fork  upon  N.  The  quantity  of  this 
motion  is  regulated  according  to  the  place  of  the  stud  a'  in 
the  slot  branch  iv.  The  higher  the  stud  a'  is  placed  in  the  said 
slot,  the  more  teeth  of  the  rack  will  be  required  to  give  to  the 
top  end  of  the  lever  Z  the  same  quantity  of  strap-traverse 
motion  upon  the  cone.  Suppose,  for  the  sake  of  illustration, 
every  tooth  of  the  rack  to  be  half  an  inch ;  then  if  the  stud 
is  in  the  middle  of  the  lever-bar  Z,  the  upper  end  will  move 
one  inch  for  each  tooth.  The  rack  has,  of  course,  more 
teeth  than  it  is  ever  likely  to  require  for  any  extent  of 
adjustment,  so  that  by  raising  the  stud,  the  nmnber  of  escape- 
ments required  to  cause  the  cone-strap  to  traverse,  may  be 
reduced  in  any  desired  degree.* 

*  TNe  bar  Z  is  ak'ver  of  the  third  kind,  in  which  the  fulcnim  is  at 
the  under  end  V,  the  weight  to  be  overcome  is  at  the  other  end  c',  and 
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Description  of  the  Tuhe-roving  Frame. 

TIio  next  macliine,  in  point  of  importance  and  mcclianical. 
ingenuity,  in  a  cotton-mill,  is  Danforth's  tube-roving  frame, 
^Yllicll  commonly  goes  by  the  name  of  Dyer's,  because  this 
gentleman  became  proprietor  of  the  patent  for  this  invention 
soon  after  it  was  imported  from  the  United  States,  and 
has  had  the  merit  of  bringing  it  into  complete  practical 
operation  in  the  factories  of  England,  and  of  other  countries. 

The  condensation  of  the  roving  delivered  by  the  front 
rollers  is,  in  this  apparatus,  elegantly  performed  by  revolving 
tubes,  through  which  it  is  made  to  pass  in  its  way  to  the 
bobbins  or  spools.  It  is  w^ound  upon  bobbins  which  consist 
of  mere  wooden  tubes,  without  ends,  put  upon  iron  axes, 
which  revolve  by  the  friction  of  horizontal  iron  drums  or 
rollers  on  which  the  bobbins  bear  by  their  own  weight, 
whilst  the  feeding  tube  has  a  traverse  movement  to  distribute 
the  roving  along  the  surface  of  the  bobbin.  This  traverse 
movement  is  progressively  shortened,  as  the  diameter  of  the 
bobbin  is  enlarged,  in  ord^r  to  generate  conical  ends,  as  in 
the  newest  bobbin-and-%  frame.  The  tube-frame  contains  a 
dravv'ing-r oiler  beam  of  the  same  construction  and  use  as  that 
described  in  the  two  preceding  machines. 

Fig.  60  shows  the  one  end,  and  fig.  61  the  other.  In  the 
latter  figure,  the  three  pairs  of  rollers  A  have  been  repre- 
sented in  section,  and  in  the  other  the  front  one  B  is  shovvTi 
in  an  outside  view,  in  order  to  exhibit  their  arrangement 
upon  the  same  roller-beam  C,  and  the  same  head.  With  this 
intent,  also,  the  usual  fast  and  loose  pulleys  attached  to  the 
main-shaft  of  the  frame  a  are  merely  indicated  by  dotted 
lines  h ;  the  larger  pulley  c,  by  which  the  motion  is  com- 
municated to  the  revolving  tubes,  is  shown  also  by  dotted 
lines. 

Fig.  62  is  a  portion  of  the  front  view  of  the  machine  to 


tiie  power  or  impulse  of  the  arm  w  is  between  them.  The  motion 
of  that  arm  is  as  the  size  of  the  teeth  of  the  rack,  being  one  tooth  at  a 
'time,  and  it  will  give  more  motion  to  the  end  c',  the  nearer  the  power 
a'  is  to  the  fulcrum  or  centre  of  motion  h' :  when  applied  in  the  middle 
of  the  lever,  the  range  of  motion  at  the  end  c'  will,  of  course,  be 
doubled ;  if  a'  advance  one  h&lf  inch,  c'  will  describe  an  arc  of  one 
irch. 
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Fig.  60.— lube-Roving  Frame.    View  of  the  one  end.   Scale,  one  inch  to  the  foot. 

Fig.  63  is  a  representation  of  tlie  essential  spinning  parts 
of  tlie  machine  in  a  section  upon  a  larger  scale ;  and  iig.  64 
shows  the  details  of  some  parts  subservient  to  the  traverse 
motion  of  the  tubes. 

A  and  B  are,  as  above  stated,  two  sets  of  dramng-roller.s, 
into  the  first  of  which  the  slivers  are  introduced  from  the 
yms  stationed  behind  the  machine.    The  roving,  after  leav- 
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ing  tlie  front  rollers  of  tlie  first  set,  enters  between  tlie  back 
pair  of  rollers  of  tbe  second,  both  sets  revolving  with  the 
same  speed.  It  is  then  delivered  by  the  front  roller  in 
slender  slubbings,  which  pass  across  the  frame  towards  the 
bobbins,  ranged  in  a  line  in  front,  and  resting  upon  a 
number  of  grooved  cylinders  D,  D,  transfixed  by  a  shaft  which 
extends  the  whole  length  of  the  frame.  The  flutings  are  cut 
upon  the  cylinders  in  order  to  create  friction  against  the 
cotton-covered  barrels  of  the  bobbins.  E  is  one  of  the 
bobbins  filled  with  roving,  lying  in  its  place,  with  its  axis 
resting  between  two  slots  d,  d,  fixed  to  an  iron  beam  F,  made 
fast  like  the  roller-beam  C,  between  the  frame-work  G  of 
the  machine.    See  fig.  62. 

e,  e,  fig.  61,  are  several  arms  screwed  fast  to  the  roller- 
beam  C,  upon  the  slanting  surface  of  which  the  bearings  / 
may  be  shifted  up  and  down  by  pinions  g,  g,  working  in  the 
racks  li,  h.  In  these  several  bearings,  the  part  /  is  for  the 
purpose  of  sliding  a  slender  iron  frame  i,  which  is  best  seen 
in  section  (fig.  63).  Upon  its  surface  the  bearings  I  are 
fixed,  in  which  the  carriers  h,  k  of  the  revolving  tubes  may 
vibrate,  or  swing  upon  an  axis,  as  is  shown  at  one  point  in 
fig.  62. 

m,  m,  fig.  63,  are  the  tubes  revolving  with  their  ends  in 
bushes  or  holes  of  their  carriers  Jc, 

w  is  a  guide  plate  for  conducting  the  roving  after  it  leaves 
the  tube,  in  passing  through  which  it  gets  a  transient  twist. 

0  is  a  catch  made  fast  to  the  carrier  7c,  to  suspend  it  at  a 
rod  of  iron,  which  extends  the  whole  length  of  the  machine, 
,  when  the  bobbins  are  to  be  changed,  whilst  at  other  times  it 
presses  with  the  plate     upon  the  roving  of  the  bobbin  Ej  as 
ii  ehown  by  dotted  lines  in  fig.  63. 

j  •  Whilst  the  bobbin  is  filling,  the  beam  i,  with  all  the 
I  carriers,  h,  Jc,  figs.  62,  63,  is  gradually  shifted  upwards  by  the 
'  pinions  g,  working  the  racks  h,  Ji,  of  the  bearings  /,  / ;  thus 
producing,  in  the  same  direction,  a  constant  pressure  of  the 
i  delivering  ends  of  the  tubes  m,  m,  against  the  bobbins  E, 
i  which  being  turned  by  the  carrier-rollers  D,  wind  on  the 
roving  as  it  comes  through  the  hole  of  the  plate  w.    At  the 
same  time  the  beam  i  is  sliding  or  vibrating  to  and  fro,  in  a 
line  parallel  with  the  ends  of  tho  bobbins,  so  as  to  distribufco 
the  roving  properly  over  their  barrels.    The  extent  of  this 
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traverse  motion  is  shortened  a  little  at  each  circuit,  in  order 
to  form  tlie  ends  into  a  conical  shape,  as  with  the  most 
improved  fly-frame. 

B 


Fig.  61.— Tvibe-lloving  Frame.   The  other  end  view.   Scale,  one  inch  to  the  foot. 


When  the  bobbins  are  sufficiently  filled,  the  machine  is  so 
adjusted  as  to  stop  ifcself,  by  throwing  its  driving  strap  upon 
the  loose  pulley.  The  tube-carriers  Jc,  being  suspended 
at  the  slender  rod  p,  the  filled  bobbins  are  lifted  from  the 
slots  d,  and  laid  in  the  notches  q,  for  the  sake  of  despatch, 
v/hilst  empty  bobbins,  previously  put  on  their  axes,  are  laid 
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in  their  places.  The  same  series  of  operations  are  once  more 
renewed. 

The  motions  of  the  tube-roving  frame  are  produced  as 
follows  : — 

The  dotted  lines  h,  h,  (fig.  6i)  represent,  as  was  said,  the 
steam  pulleys  in  front  of  that  view.  The  dotted  lines  c,  c, 
show  another  larger  pulley  upon  the  same  shaft  a,  from  which 
a  strap  is  led  over  the  pulleys  r,  s,  and  t,  fig.  6i,  as  shown  by 
dotted  lines.  The  strap  then  passes  through  the  whole  length 
of  the  machine  and  over  the  pulleys  u  and  v  at  its  other  end 
(see  figs.  60  and  62).  The  strap,  in  going  from  the  pulley 
s  to  u,  passes  round  the  tubes  m,  m,  in  such  a  manner  as  to 
go  in  one  of  the  carriers  Jc,  fig.  6 1 ,  over,  and  in  the  next  under 
the  tubes,  which  are  thus  made  to  revolve  by  the  friction  of 
the  strap,  without  obstructing  their  traverse  motion  along 
with  the  beam  i. 

Upon  the  shaft  a  is  a  wheel  i ,  which  drives  the  front  roller 
of  the  roller-beam  set  B  by  a  wheel  2  ;  from  that  roller, 
motion  is  given  to  the  wheel  3  upon  the  back  roller  by  a 
small  wheel  upon  the  front  roller,  and  two  carrier  wheels  4. 
From  this  back  roller,  the  front  roller  of  the  other  set  A  is 
moved  with  equal  speed  by  a  driving  and  a  carrier  wheel  (not 
represented),  and  which  give  motion  also  to  the  back  roller 
of  the  set  A,  in  the  same  manner  as  explained  for  the  set  B. 
The  middle  rollers  of  both  sets  get  their  motion  at  the  other 
end  of  the  frame,  fig.  60,  by  wheels  5  and  6  attached  to  them 
and  to  their  respective  front  rollers,  with  the  aid  of  two 
carrier  wheels  7  and  8. 

Upon  the  front  roller  shaft  of  the  set  B  is  a  third  wheel,  a 
bevel  one,  behind  the  wheel  2,  fig.  6r,  which  drives  the  large 
bevel  wheel  9,  and  the  inclined  shaft  which  transmits  the 
motion  by  two  bevel  wheels,  10  and  ii,  to  the  bobbin  roller 
shaft  D. 

Upon  the  other  end  of  this  shaft  there  is  a  pulley  x,  whence 
motion  is  given  by  a  strap  to  the  pulley  y  upon  the  shaft  z. 
This  shaft  is  represented  in  plan  (fig.  64),  and  works,  as  there 
shown,  by  a  bevel  wheel  a',  into  either  of  the  tvvo  bevel 
wheels  h'  and  c',  giving  a  motion  in  a  different  d^'rectionto  the 
shaft  d',  according  as  it  happens  to  be  shifted  int.)  gear  with 

or  c'.  This  sh  fting  is  effected  by  moving  the  bar  V  (in 
v/hich  is  the  bearing  of  the  shaft  z)  a  little  the  one  way  or 
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the  other,  and  keeping  it  in  that  position  by  either  of  the 
catches  m'  or  falling  into  notches  of  the  said  bar  V.  The 
bar  is  moved  by  one  of  the  two  weights  o'  and  j)',  fig.  6i, 
working  with  a  chain  over  the  pulleys  q'  and  r\  upon  a  pin 
or  stud  s'  fixed  to  the  frame,  whilst  the  other  weiglit  is  sus- 
p  ended.    See  also  fig.  64. 


The  two  chains  of  the  said  weights  pass  through  holes  m 
the  end  of  a  balance-beam  v\  over  each  of  which  holes  there  , 
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is  a  little  ball  upon  tlie  chain,  against  one  of  which  tlie 
balance-beam  is  alternately  pressed,  in  order  to  suspend  that 
particular  weight,  whilst  one  of  the  catches,  m'  and  n\  is 
lifted  from  the  notch  in  the  bar  letting  the  bar  be  drawn  by 
the  other  weight  in  the  opposite  direction,  so  as  to  bring  the 
bevel  wheel  a'  into  gear  with  the  other  of  the  two  bevel 
wheels  h'  and  c\ 

Upon  the  shaft  d!  there  is  a  worm  e\  which  works  in  a 
horizontal  wheel  and  drives  by  means  of  a  little  pinion  g', 
and  a  rack  h\  figs.  6i,  62,  and  64.  This  rack  is  connected 
by  a  rod  i'  with  the  apparatus  H,  for  shortening  the  traverse 
motion  of  the  beam  i.  The  rack  li'  is  moreover  connected 
with  the  bell-crank  lever  t\  which  hac  at  the  sides  of  its 
upright  branch  two  screws  for  lifting  alternately  the  catches 
m'  and  n\  whenever  the  lever  t'  arrives  at  one  end  of  its 
traverse  motion. 

In  fig.  62  may  be  seen  the  shape  of  the  catches  which 
enable  them  to  produce  this  efiect.  The  other  end  of  the 
bell-crank  lever  t\  raises  or  depresses  one  end  of  the  balance 
beam  v\  at  the  end  of  each  traverse  motion,  thus  stopping 
the  action  of  one  of  the  weights  0'  andp',  whilst  the  other  is 
drawing  the  bar  Z',  so  that  the  catch,  m'  or  n\  which  was  not 
previously  lifted  by  the  screw  w\  falls  now  into  its  notch, 
keeping  the  wheel  a'  in  gear,  till  the  crank-lever  t\  at  the 
other  end  of  its  traverse  motion,  lifts  this  catch  and  suspends 
the  other  weight.  We  can  thus  perceive  how  the  rod  i'  is 
regularly  moved  to  the  right  hand  and  to  the  left,  and  we 
have  only  now  to  show  how  this  motion  is  constantly  shortened 
and  communicated  to  the  beam  i.  Fig.  65,  a"  is  a  curved 
arm  swinging  round  a  centre  6",  its  other  end  being  attached 
to  the  rod  ^',  fig.  62.  On  the  arm  a",  a  serrated  plate,  or  rack 
c",  slides  downwards  during  the  working  of  the  machine.  In 
the  teeth  of  thai:  rack,  on  each  side,  a  click  works,  kept  in  the 
teeth  by  a  spiral  spring,  which  connects  both  clicks  d'\  d". 
When  the  arm  a'\  drawn  by  the  rod  i',  has  reached  the  end 
of  its  traverse  motion,  it  presses  one  of  the  clicks  d  \  d'\ 
against  the  point  of  one  of  the  set  screws  e",  e'\  which  pushes 
the  click  out  of  the  tooth  of  the  slidlng-piece  c",  thus  per- 
mitting it  to  fall  through  the  depth  of  half  a  tooth,  the  other 
click  d"  immediately  catching  it.  Wh  1st,  tharefore,  the 
point  I'  approaches  continually  to  the  swinging  joint  h",  the 
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traverse  motion  given  from  tliat  point  Z",  by  a  rod  g",  to  tlie 
beam  i,  must  become  shorter  ;  the  arm  a"  swinging  throngh 
equal  spaces.  The  teeth  are  cut  at  alternate  intervals  on  either 
side  of  fche  sliding  rack  c",  so  that  the  motion  at  each  time  is 


Y\g^  61.— Tube-F.oving  Frame.   Details  of  the  Traverse  Motion,  shown  in  plan. 
Scale,  three  inches  to  the  foot. 


limited  to  half  a  tooth,   li"  is  a  staple-guide  screwed  to  one  of 
the  middle  frames  G'  of  the  machine,  to  conduct  a  rod 
connected  with  the  rod  g',  and  which  is  joined  (fig.  62)  to  a 
slot  arm  Jc",  fixed  to  the  beam  i,  on  which  the  tube  carriers 
stand,  as  preyiously  described.    At  each  traverse  of  the  rack- 
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guide  a',  a  pin  T\  figs.  62  and  76,  projecting  from  the  curved 
piece  near  the  bottom  of  the  said  rack-guide,  strikes  against 
a  lever  m'\  seen  with  its  end  in  fig.  60,  and  by  moving  the 
lever  n'\  moves  the  ratchet  wheel  I,  fixed  upon  the  same  shaft 
with  the  pinion  through  one  tooth  by  means  of  the  click  o'\ 
whilst  another  click  p"  prevents  the  ratchet  wheel  from 
running  back  in  consequence  of  the  weight  of  the  beam  i'\ 
w^hich  gradually  rises  as  the  bobbins  grow  larger.  When  the 
rack  c"  has  descended  to  its  lowest  point,  a  projection  5" 
comes  to  press  upon  the  end  of  a  lever  m",  which  at  its  othej 
end  disengages  a  catch  seen  in  dotted  lines  (figs.  60  and 
65 ),  and  which  makes  the  upright  lever  t"  move  the  horizontal 
rod  u"  (which  extends  the  whole  length  of  the  machine), 
bearing  upon  its  other  end  the  fork  for  throwing  the  strap 
from  the  fixed  to  the  loose  pulley.  The  lever  t"  is  acted 
upcn  by  a  slight  weight  which  tends  to  move  it  round  upon 
its  fulcrum  r",  and  to  push  the  rod  u"  horizontally.  This 
rod  serves  also  to  enable  the  attendant  to  throw  the  machine 
in  or  out  of  gear,  at  whatever  end  he  may  happen  to  be,  by 
seizing  it  in  his  hand,  and  sliding  it  along. 

The  tube-roving  frame  is  a  most  expeditious  machine,  and 
is  employed  with  great  advantage  in  many  coarse-spinning 
mills  for  numbers  under  30's ;  but  it  is  still  a  subject  of  con- 
siderable debate  between  respectable  spinners  whether  it  can 
be  profitably  employed  for  preparing  the  rovings  of  finer 
yarnsr 

Its  front  rollers  move  from  three  to  four  times  faster  than 
those  of  the  bobbin-and-fly  frame ;  hence  1 6  tubes  of  the 
former  frame  will  turn  ofi'  quite  as  much  slab  as  60  spindles 
of  the  latter,  and  are  reckoned  equivalent  to  them  in  their 
first  cost,  bulk,  and  power  of  working. 

At  one  cotton-mill  in  Manchester  where  the  tube-frame  is 
a  favourite  with  the  manager,  each  bobbin  or  spool  takes  on 
two  hanks,  weighing  from  six  to  seven  ounces,  in  obedience 
to  the  pressure  plan.  The  roving  has  five  hanks  to  the  pound, 
which  is  pretty  fine.  At  this  establishment  the  front  rollers 
turn  450  times  in  the  minute ;  in  another  which  I  visited, 
470  times. 

A  skilful  cotton-spinner  assured  me  that  in  his  hands  he 
found  the  tube-machine  liable  to  many  accidents,  for  if  a 
particle  of  dirt  or  seed  remains  in  the  cotton  after  the  carding 


Fig.  65.— Tube-Roving  Frame.   Details  of  the  Traverse  Motion  of  the  Tubes. 
Scale,  three  inches  to  the  foot. 
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and  drawing,  it  will  prevent  the  delivery  of  tb.e  roving  upon 
tlie  bobbin  in  the  untwisted  state  peculiar  to  this  machine, 
and  will  leave  points  of  torsion  which  create  incorrigible 
defects  in  the  yarn  spun  from  it ;  hence,  said  he,  it  cannot  be 
used  for  fustian  yarns,  which  must  be  very  level.  It  is  very 
suitable,  however,  he  added,  for  a  factory  of  low-priced 
calicoes.  The  capricious  nature  of  cotton-spinning  is  shown 
by  nothing  more  strikingly  than  by  the  fact  of  this  gentleman 
having  tried  in  vain  to  work  rovings  for  20's  with  the  tube- 
frame,  though  his  brother  and  partner,  with  similar  cotton, 
similarly  treated,  succeeded  perfectly  well  in  producing  good 
yarns  of  that  count  by  means  of  this  roving  frame. 

Another  manufacturer,  who  has  a  high  character  for  skill 
in  spinning,  assured  me  that  yarns  spun  with  the  aid  of  the 
tube  frame  were  too  unequal  for  weaving  into  cloth  for  good 
calico-printing.  There  can  be  no  doubt,  however,  from  v\hat 
I  saw  in  many  v/ell-conducted  mills,  that  under  proper 
management  the  tube-roving  frame  is  a  very  excellent  and 
profitable  machine. 

The  first  patent  for  this  apparatus  was  obtained  in  this 
country  by  Joseph  Cheeseborough  Dyer,  Esq.,  of  Manchester, 
in  July,  1825,  as  an  invention  communicated  to  him  by  a 
foreigner  residing  abroad.  The  following  extract  from  his 
specification  will  serve  to  complete  our  account  of  this  inte- 
resting machine  : — • 

By  the  rapid  rotation  of  the  spindles  (tnbes\  the  rovings 
are  twisted  from  the  spindles  backwards  as  far  as  the  deliver- 
ing drawing-rollers,  which  twisting  is  for  the  purpose  of 
giving  strength  to  the  rovings,  that  is,  tenacity  to  the  fibres 
of  the  cotton  ;  but  as  soon  as  the  rovings  have  passed  the 
eccentric  part  of  the  tube,  the  twist  will  be  immediately 
discharged,  and  the  rovings  wound  upon  the  spools  or  bobbins 
in  an  untwisted  state. 

The  rotation  of  the  drawing-rollers  which  deliver  the 
rovings  being  uniform,  it  is  necessary  to  regulate  the  speed  of 
the  taking  up  or  winding  of  the  rovings  on  to  the  bobbins  or 
spools,  according  to  their  increased  diameters.  This  regula«> 
tion  of  the  speed  the  machine  effects  without  assistance,  the 
bobbins  being  turned  by  the  friction  of  contact  between  their 
surfaces  and  those  of  the  carrier  cylinders,  by  v/h'ch  it  will 
be  perceived  that,  however  much  the  diameter  of  the  bobbin 
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may  increase  by  the  repeated  thicknesses  of  roving  wound 
upon  it,  only  a  given  extent  of  its  surface  will  be  carried 
round  at  every  revolution  of  the  carrier-cylinder,  and  hence 
the  quantity  of  roving  taken  up  in  any  given  space  of  time 
will  be  uniform  throughout  the  winding. 
'  Mr.  Dyer  has  made  many  important  improvements  upon  his 
machine  since  the  above  date,  for  which  he  has  likewise  ob- 
tained patents.  The  engravings  here  given  are  taken  from 
drawings  most  carefully  executed  under  my  inspection  from 
a  machine  newly  constructed,  and  in  the  very  act  of  being  set 
to  work  in  a  mill  at  Manchester. 

The  rovings  of  the  tube-frame  are  entirely  destitute  of 
twist,  the  twist  communicated  by  the  rotation  of  the  tubes 
being  only  momentary,  for  the  purpose  of  giving  cohesion 
to  the  filaments  in  their  way  to  be  wound  upon  the  bobbins. 
As  the  sliver  is  pinched  at  the  one  end  between  the  deliver- 
ing rollers,  and  at  the  other  by  the  nozzle  of  the  tube  press- 
ing upon  the  bobbins,  it  is  obvious  that  the  middle  portion 
of  it  can  receive  no  permanent  twist ;  what  it  receives  in 
transitu  is  undone  in  the  act  of  winding  on. 
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CHAPTEE  IV. 


FINISHING  PKOCESSES  OF  A  COTTON-MILL* 


SECTION  I. 


STRETCHING  MULE. 


After  passing  the  cotton  through  one  or  two  bohbin-and-lly 
frames,  or  the  tube  frame,  according  to  the  quality  of  yarn 
intended  to  be  produced,  the  rovings  are  pieced  up  to  the 
mule  or  throstle,  and  spun  into  yarn.  In  the  finer  branches 
of  the  trade,  however,  there  is  an  intermediate  process  called 
stretching,  in  which  the  rovings  are  made  finer  or  more 
attenuated  than  can  be  done  advantageously  on  the  bobbin- 
and-fiy  frames.  The  machine  employed  for  this  purpose  is 
called  a  stretching-frame,  and  difi'ers  essentially  from  tho 
bobbin-and-fly  frame  in  the  mode  of  twisting  and  winding  on. 
In  the  latter,  the  roving  is  made  and  wound  up  simultaneously, 
but  in  the  stretching-frame  a  length  of  roving  is  first  spun, 
generally  54  inches  long,  and  then  the  motions  of  the  rollers 
and  spindles  are  suspended  while  the  winding-up  is  effected* 
The  stretching-frame  is,  in  fact,  a  mule-jenny,  without  the 
second  draught  and  second  speed.  The  action  of  the 
machine  may  be  briefly  described  as  follows — reserving  the 
complete  description  of  the  mule  for  Section  III.  The 
bobbins  filled  at  the  previous  operation  being  placed  upon 
skev/ers  in  the  creel,  the  loose  ends  of  the  rovings  are  intro- 
duced  between  the  top  and  bottom  back  roller,  and  are 
passed  forward  through  the  other  two  rollers,  so  as  to  be 
delivered  in  front  in  an  elongated  and  consequently  attenuated 
state,  proportional  to  the  draught — that  is,  to  the  relative 
speed  of  the  back  and  front  rollers.  The  ends  of  the  rovings, 
being  thus  elongated,  are  severally  attached  to  a  spindle 
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fixed  in  tlie  carriage.  When  tlie  machine  stiirts,  tlie  roving 
is  given  out  by  the  front  rollers,  and  the  carriage  is  made  to 
recede  from  them  at  a  speed  equal  to  the  rate  at  which  the 
roving  is  given  out,  by  which  means  the  roving,  as  it  issues 
from  the  front  rollers,  is  kept  extended  between  the  spindles 
and  rollers.  While  the  carriage  is  coming  out,  the  rovings 
are  twisted  by  the  revolution  of  the  spindles,  and  when  it 
has  advanced  about  54  inches,  it  stops,  as  well  as  tho 
rollers.  The  twist  is  produced  without  the  aid  of  the  flyer 
(of  the  fly-frame)  by  the  rovings  being  coiled  diagonally  up 
to  the  point  of  the  spindle,  where,  from  the  inclined  position 
of  the  latter  towards  the  rollers,  the  one  end  of  the  roving- 
remains  during  the  revolution  of  the  spindle,  and  twists  with 
its  twirling.  When  the  carriage  stops,  the  spindle  stops 
also.  It  is  then  the  business  of  the  attendant  to  wind  up  the 
54  inches  of  roving  thus  made,  which  she  does  by  de- 
pressing the  faller  wire  with  her  left  hand,  so  as  to  bring  the 
rovings  at  right  angles  to  their  respective  spindles.  She 
then  turns  the  spindles  round  by  means  of  the  handle,  with 
her  right  hand,  while  she  pushes  the  carriage  in  towards  the 
roller  beam  at  the  exact  velocity  with  which  the  thread  is  to 
be  wound  up — a  task  of  great  delicacy,  owing  to  the  very 
soft  state  of  the  fine  slab.  As  the  carriage  gets  near  the 
roller-beam,  she  slowly  raises  the  faller  wire  during  the  last 
turn  of  the  spindle,  and  then  the  roving,  from  the  relative 
position  of  the  spindle  and  roller,  again  coils  itself  diagonally 
up  to  the  point  of  the  spindle,  ready  to  recommence  the 
twisting  of  another  length  of  elongated  roving.  This  im- 
mediately takes  place  by  the  simultaneous  movement  of  the 
rollers,  the  spindle,  and  the  carriage,  as  above  described. 
The  roving  is  wound  on  to  the  spindle  in  an  ovoid  cop, 
somewhat  truncated  at  the  base,  and  tapering  at  the  top. 
When  the  cop  has  become  of  sufficient  size,  it  is  slid  off  the 
spindle,  and  is  then  ready  to  be  skewered  and  placed  in  the 
creel  of  the  spinning  machine. 

Certain  manufacturers  in  Lancashire  employ  the  stretching- 
mule  with  extraordinary  advantage.  They  use  for  roving 
only  the  coarse  bobbin-and-fly  frame ;  after  which,  they 
subject  these  rovings  to  the  stretching-mule,  whereby  they 
complete  their  preparation  for  No.  40's.  With  this  yarn 
they  make  an  excellent  power-loom  cloth,  of  an  equally  good 
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appearance  with  that,  of  their  neighbours,  though  they  put 
into  the  piece  of  24  or  28  yards  long  four  ounces  less  weight 
of  cotton  wool. 

The  produce  of  the  stretching-mule  or  frame  is  a  very  soft 
roving,  which  must  be  very  tenderly  handled,  for  fear  of 
injuring  the  yarn  to  be  spun  from  it.  By  means  of  this 
frame,  rovings  may  be  equalized,  and  thereby  certain  errors 
of  the  previous  machines  corrected.  The  sets  of  roving 
turned  off  at  regular  periods  by  the  stretcher  being  weighed 
will,  in  a  great  measure,  show  any  variation  in  the  grist  of  the 
cotton,  and  enable  it  to  be  modified  by  changing  the  pinions 
of  the  drawing-rollers.  Eovings  are  also  equalized  by  means 
of  the  doubling  v/hich  they  frequently  receive  at  the  stretch- 
ing-mule ;  and  as  they  are  here  built  into  a  narrow  conical 
cop,  they  take  less  room  in  the  creel  of  a  fine  spinning-mule 
than  the  bobbins  of  the  fly-frame. 

We  have  already  stated  that  the  rovings,  whether  produced 
upon  bobbins  by  the  bobbin-and-fly  frame,  or  by  Dyer's 
frame,  or  in  the  form  of  a  roving-cop  by  the  stretcher-frame, 
are  spun  into  yarn  on  throstles  or  mules — two  machines, 
which  differ  in  the  mode  of  winding  on,  exactly  as  the 
bobbin-and-fly  differs  from  the  stretching-frame.  The  mule 
makes  a  definite  length  of  yarn,  after  which  it  winds  it  up, 
while  the  operation  of  spinning  is  suspended,  whereas  the 
throstle  makes  the  yarn  and  winds  it  up  simultaneously. 
The  mule  is  used  generally  for  all  numbers  above  30's, 
throstles  being  now  seldom  used  to  spin  so  high  as  40's. 
The  quality  of  the  yarn  produced  by  the  two  machines  is 
quite  different.  The  throstle  yarn,  known  under  the  name 
of  water-twist,  from  having  been  first  produced  by  the 
machine  called  a  ivater  frame^  is  smooth  and  wiry,  Vv'hile  the 
mule  yarn  is  of  a  soft  and  downy  nature.  The  former  is 
usually  employed  for  warps  in  heavy  goods,  such  as  fustians, 
cords,  or  for  making  sewing-thread,  and  the  latter  for  the 
weft  in  coarse  goods — as  also  for  both  warp  and  weft  in  finer 
fabrics.  We  shall  first  describe  the  throstle,  which,  upon 
the  principle  of  Arkwright's  water  frame,  was  coincident 
v/ith  the  use  of  fc7/in  rollers.  The  old  water  frame  differed 
from  the  throstle,  in  having  subdivisions  in  each  machine, 
v/hereby  one  or  two  lengths  of  rollers  and  their  correspond- 
ing spindles  might  be  stopped  or  set  in  motion  independently 
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of  the  other  rollers  and  spindles  in  the  same  machine.  In 
the  infancy  of  the  trade,  when  the  number  of  threads  which 
broke  in  the  process  of  spinning  was  considerable,  such  a 
convenience  was  desirable  ;  but  now,  since  practice  has  per- 
fected the  manufacture,  it  is  no  longer  necessary,  and  we  see 
throstles  with  two  Inmdred  spindles  and  upwards,  spinning 
for  days  without  needing  to  be  stopped,  except  for  the 
purpose  of  removing  the  full  bobbins,  and  putting  empty 
ones  in  their  places. 

SECTION  II. 

WATER-TWIST  AND  THROSTLE-SPINNING. 

The  water- twist  frame  has  been  already  described  at  suf- 
ficient length  in  the  preceding  volume,  at  page  275.  It  has 
been  superseded  in  modern  mills  by  the  apparatus  called  a 
throstle. 

The  Throstle  is  a  machine  so  simple  in  its  construction, 
and  seemingly  so  perfectly  adapted  to  its  purpose,  that  for 
many  years  after  its  introduction  few  persons  thought  of 
altering  or  improving  it  in  any  respect  till,  about  the  year 
1829,  an  invention  appeared  in  the  United  States  of  a  very 
singular  kind.  Mr.  Danforth  was  its  author,  and  it  bears  his 
name  in  the  factories,  though  the  patent  was  obtained  in  this 
country  by  John  Hutchinson,  Esq.,  of  Liverpool,  "  for  certain 
improvements  in  machinery  for  spinning  cotton,  woollen,  &c., 
as  having  been  communicated  to  him  by  a  foreigner  residing 
abroad."  The  flyer,  which  had  been  hitherto  deemed  an 
essential  of  the  water-twist  system,  was  in  Danfcrth's  con- 
trivance entirely  laid  aside.  This  machine,  which  will  be 
afterwards  described,  possesses  undoubtedly  certain  advan- 
tages over  the  ordinary  throstle,  and  in  particular  is  calcu- 
lated to  produce  a  quality  of  yarn  less  wiry  than  common 
water-twist,  and  well  adapted,  as  experience  has  shown,  for 
economizing  cotton  in  the  weaving  of  certain  styles  of  goods. 
The  invention  has  been  not  mere  remarkable  for  its  own 
success,  than  for  the  excitement  it  has  occasioned  among 
schemers,  and  the  number  cf  new  throstle  devices  to  which 
it  has  given  rise.  Yet  no  new  principle  of  spinning  has  been 
struck  out ;  so  that  the  original  throstle  is  not  superseded  to 
any  considerable  extent.    The  onlj  advantage  of  the  new 
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modifications  is  to  permit  the  spindles  to  be  whirled  at  a 
greater  velocity,  and  thereby  to  turn  off  more  work  from  a 
machine  of  the  same  size  ;  but  this  advantage  has  been  in 
jsome  measm^e  counterbalanced  by  the  increased  wear  of  the 
machinery  and  waste  of  the  cotton. 

Before  proceeding  to  the  description  of  the  Throstle,  I 
may  remind  the  reader,  that  in  the  preparatory  machine — the 
bobbin-and-fly  frame,  the  quantity  of  twist  given  to  the 
roving  should  not  be  more  than  is  merely  sufficient  to  enable 
the  rovings  to  unwind,  without  impairing  their  uniformity, 
from  the  bobbins  upon  which  they  were  coiled ;  for  if  they 
be  more  twisted,  the  rovings  would  resist  the  drawing  or 
elongating  action  of  the  fluted  rollers  in  the  subsequent  pro- 
cesses. When  eventually  the  substance  of  the  roving  is  being 
extended  to  its  utmost  length,  in  the  finishing  spinning 
machines,  it  becomes  necessary  to  increase  the  torsion  to  such 
a  degree  as  to  implicate  the  filaments  so  firmly  together  that 
they  will  resist  any  effort  to  separate  them  from  each  other. 
Different  staples  of  cotton  wool  and  different  qualities  and 
finenesses  of  cotton  yarn  require  different  quantities  of  twist, 
but  all  well-made  yarn  should  receive  a  degree  of  torsion 
sufficient  to  bind  the  fibres  so  intimately,  that  the  thread  will 
rather  break  across  than  draw  out  into  downy  ends. 

In  the  water-twist  spinning-frame  used  by  Arkwright, 
each  head  had  only  four  or  six  spindles,  and  it  could  be 
stopped  or  moved  by  itself ;  but  in  the  throstle,  the  drawing- 
rollers,  instead  of  being  mounted  in  fours  or  sixes  upon  inde- 
pendent heads,  are  all  coupled  together  in  one  range  upon 
each  side  of  the  frame ;  and  the  spindles  of  both  sides  are 
driven  in  common  by  means  of  bands  from  the  long  hori- 
zontal tin  cylinder,  which  extends  the  whole  length  of  the 
machine.  The  throstle  consists  of  fewer  parts,  is  simpler  in 
its  movements,  has  less  friction — takes  therefore  less  power 
to  drive  it,  and  is  not  so  costly  at  first  as  the  former  water- 
frame.  It  must  be  allowed,  however,  that  Arkwright  brought 
the  construction  and  performance  of  his  machines  to  a  state 
of  great  practical  excellence,  for  they  turned  out  No.  8o's, 
excellent  yarns  for  warp,  hosiery,  and  sewing-thread ;  and 
that  he  left  little  to  be  done  in  this  department  of  spinning 
in  comparison  of  what  he  himself  accomplished.  Manu- 
facturers of  cotton  twist  hesitated  many  years  between  the 
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water-framo  and  tlie  throstle,  and  tliough  tlicy  prefer  the 
latter  in  new  erections,  they  still  obtain  good  results  from 
the  former  in  well-conducted  establishments  like  those  of 
Cromford  and  Belper. 

The  object  of  the  throstle  is  to  extend  the  rovings  into 
slender  threads,  at  the  same  time  that  it  twists  them  by  the 
rotation  of  spindles  or  flyers,  and  winds  upon  bobbins  some- 
what resembling  what  has  already  been  described  under  the 
bobbin-and-fly  frame,  but  with  far  simpler  mechanism,  on 
account  of  the  cohesive  strength  of  the  hard-twisted  throstle 
thread.  It  consists  of  two  roller-beams,  each  provided  with 
the  usual  threefold  set  of  drawing  rollers,  which  are  mounted 
upon  each  side  of  the  frame.  These  rollers  are  supplied 
with  rovings  from  bobbins  placed  upright  upon  skewers,  fixed 
in  shelves  in  the  middle  of  the  frame,  which  are  called  creels 
by  the  workmen.  There  are  seldom  fewer  than  72  spindles 
in  a  line  upon  each  side  of  the  throstle,  which  are  set  from 
2\  to  3  inches  apart.  There  are,  as  we  have  already  said, 
several  modifications  of  the  throstle,  but  they  all  consist  in 
the  form  and  operation  of  the  spindle,  or  twisting  and  wind- 
ing on  mechanism.  The  oldest  and  most  ordinary  spindle  is 
a  vertical  steel  rod,  upon  whose  tapering  top  the  fly  or  flyer 
is  fixed  by  a  left-handed  screw.  This  fly  is  a  fork  of  iron 
or  steel,  having  its  tapering  points  hooked  up  into  little  eyes, 
to  serve  as  guides  for  conducting  the  yarn  to  the  bobbin 
revolving  round  the  spindle-axis  in  the  middle  between  them. 
Immediately  above  the  top  of  the  spindle  is  an  eyelet  of  wire, 
which  serves,  like  the  funnel  of  the  flyer  in  the  fly  frame,  as 
a  guide  to  the  thread,  which  is  led  once  or  twice  round  the 
arm  of  the  fly,  and  then  passed  through  one  of  its  hooked 
extremities.  The  winding  of  the  yarn  upon  the  bobbin  is  in 
consequence  of  the  friction  by  the  bottom  disc-plate  of  the 
latter  upon  the  copping-rail,  v/hich  retards  its  rotation,  and 
makes  it  be  dragged  round  by  the  yarn  delivered  out  by  tho 
revolving  fly ;  meanwhile  the  bobbins  are  moved  slowly  up 
and  down  with  the  regular  ascent  and  descent  of  the  copping- 
rail,  whereby  they  receive  the  yarn  evenly  distributed  along 
the  surface  of  their  barrels. 

Fig.  66  is  an  end  view  of  a  common  throstle  of  the  best 
construction,  where  the  manner  of  communicating  the  various 
movements  of  the  mechanism  is  shown. 
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Fig.  67  is  a  view  of  a  portion  of  tlie  front  of  a  throstle- 
frame. 

Fig.  68  is  a  section  of  all  the  spinning  parts  for  a  single 
thread,  drawn  upon  a  scale  double  the  size  of  the  others. 

A  and  A  are  the  two  sets  of  drawing-rollers.  These 
rollers  rest  upon  upright  bearings  a,  a,  called  heads,  made 
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fast  to  the  roller-beam  B,  eacli  head  comprehending  the 
fluted  portions  for  six  or  eight  several  threads.  The  two 
back  pairs  of  fluted  rollers  are  susceptible  of  being  shifted 
with  their  bearings  a,  a  a  little  further  from  or  nearer  to  the 
front  pair,  as  already  explained  at  sufficient  length  in 
describing  the  drawing-frame.  This  mechanism  of  adjust- 
ment is  shown  in  fig.  68,  which  is  the  common  one  adopted 
in  throstle-frames.  Each  of  the  top  rollers,  covered  as 
usual  with  leather,  corresponds  in  length  to  two  fluted 
portions  of  the  under  rollers,  and  lies  with  its  axis  in  slots  of 
the  top  bearings  h ;  the  middle  neck  being  covered  with 
brasses,  which  sometimes  carry  two  suspended  weights,  as  in 
the  drawing-frame.  In  the  present  figm*e,  the  pressure  is 
seen  to  be  produced  upon  the  three  corresponding  top  rollers 
by  one  weight  C,  working  lever- wise  round  its  fulcrum  d,  so 
as  to  pull  down  the  wire  e.  This  wire  presses  upon  a  brass/, 
which  rests  with  the  one  of  its  ends  upon  the  axis  of  the 
front  roller,  and  with  the  other  end  upon  the  middle  of  the 
brass  which  covers  the  two  axes  of  the  two  back  rollers. 
Behind  the  back  roller  the  guide  bar  g  is  seen  sliding  hori- 
zontally in  slots,  cast  upon  the  heads  a,  which  carry  the 
rollers ;  upon  this  bar  are  wire  hooks,  through  which  the 
rjving  passes  to  the  rollers.  This  bar  gets  a  very  slow 
traverse  (or  to  and  fro  motion  to  the  right  and  left  alter- 
nately), by  the  instrumentality  of  a  slender  rod  Ji,  from  an 
eccentric  pin  i,  stuck  in  the  axis  of  the  little  wheel  Jc,  and 
moved  by  a  worm  (endless  screw)  Z,  attached  to  the  end  of 
the  back-roller  shaft,  as  shown  in  a  plan  of  the  end  of  the 
rollers,  fig.  69.  The  purpose  of  this  mechanism  is  to  cause 
each  thread  to  traverse  a  little  way  along  the  fluted  surface, 
so  as  to  change  the  points  through  which  it  is  drawn,  and 
thereby  prevent  the  leather  of  each  top  roller  from  being 
channelled  or  furrowed  in  one  place,  which  it  would  be  if  the 
thread  passed  over  it  invariably  in  one  direction. 

C  is  the  creel  stocked  with  bobbins  of  roving  set  nearly 
upright  upon  skewer  wires,  in  a  , double  row;  one  for 
each  side  of  the  machine,  and  in  alternate  order,  as  shown 
in  fig.  67. 

D,  D  represent  the  spindles  revolving  upon  their  unc^er 
ends  in  the  brass  steps  m,  m,  made  fast  to  the  iron  beam  E  ; 
while  the  middle  part  revolves  in  the  bushes  n,     made  fast 
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to  the  beam  ]P,  as  clearly  indicated  in  fig.  68.  These  t 
beams  extend  over  the  whole  length  of  the  throstle,  and,  as  well 
as  the  roller-beam,  are  made  fast  to  the  strong  frame-work 
G.  In  long  throstle  machines  there  are  sometimes  one  or 
more  transverse  frames  at  intermediate  distances  to  sustain 
these  beams,  and  bind  the  whole  more  solidly  together,    o,  o 


Fig.  67.— Throstle.  Front  View,   Scale,  one  inch  to  the  foot. 
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are  the  flys  screwed  upon  the  tops  of  the  spindles  ;  p  are 
the  wharves,  whorls,  or  whirls  fixed  to  the  spindles,  which 
serve  as  pulleys  to  turn  them  round  by  the  motion  of  endless 
cords,  bands,  or  straps  proceeding  from  the  the  long  tin- 
plate  drum  or  cylinder  L,  which  extends  through  the  length 
of  the  machine,  and  actuates  the  spindle  movements  upon 
both  sides  of  the  throstle,  as  shown  in  the  middle  of 
fig.  66. 

q,  fig.  68,  is  a  wooden  bar,  to  which  wire  hooks  are  fixed, 
to  serve  as  guides  to  the  threads  in  their  way  from  the  front 
pair  of  drawing  rollers  to  the  spindle-flys ;  r  is  an  upright 
board  at  the  back  of  the  spindles,  which  screens  them  from 
dust  and  wind  ;  I,  I  are  the  bobbins,  consisting  of  a  wooden 
tube  or  barrel,  with  two  disc  ends,  the  under  end  resting  upon 
the  copping-rail  K.  This  rail  has  a  series  of  holes  in  it  for 
the  spindles  to  pass  through.  By  its  ascent  and  descent,  it 
carries  up  and  down  the  bobbins,  causing  them  to  traverse 
along  the  central  spindles,  and  to  get  equably  covered  with 
yarn  till  they  are  filled. 

The  preceding  actions  and  movements  are  produced  as 
follows :  upon  the  shaft  of  the  tin-plate  drum  M  are  the 
usual  fast  and  loose  pulleys  L  (often  called  outriggers,  from 
standing  out  from  the  frames  or  steam-pulleys,  on  account  of 
their  immediate  connection  with  the  steam-driven  shafts). 
These  pulleys  are  moved  by  an  endless  strap  from  the  mill 
shaft,  see  Chap.  I.,  Book  II.,  plate  II.  Upon  Si  the  main  shaft 
of  the  throstle,  fig.  67,  close  to  L  (outside  of  the  cross  end- 
frame)  is  a  pinion  i  (indicated  by  dotted  lines  at  M,  fig.  66,) 
which  drives  the  wheel  2  ;  upon  the  axis  of  which  wheel 
another  pinion  3  is  made  fast  to  drive  the  wheel  4.  The  last 
wheel  drives  wheel  5  of  the  roller  set  A,  and  by  means  of  the 
carrier  (intermediate)  wheel  6,  fig.  66,  the  wheel  7  also  upon 
the  front  roller  axis  of  the  set  A'.  The  motion  thus  received 
is  imparted  by  the  front  rollers  to  their  respective  back  rollers, 
by  means  of  a  pinion  8,  which  drives  a  carrier  wheel  9,  and 
another  carrier  wheel  upon  the  same  axis  drives  the  wheel  1 1 
upon  the  back  roller  shaft.  From  the  back  rollers  motion  is 
given  to  the  middle  rollers  upon  the  other  end  of  the 
machine,  by  wheels  12  and  13,  attached  to  their  ends,  and  in 
gear  with  a  carrier  wheel,  as  seen  in  fig.  69.  When  it  ia 
desired  to  change  the  twist  of  the  yarn,  the  carrier  wheel  2,, 
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with  its  pinion  3,  is  unscrewed,  and  a  smaller  or  larger  piakn 
is  put  on  instead  of  it,  and  adjusted  in  its  place,  so  as  to  be  in 
gear  with  wheel  4,  for  which  purpose  the  slot  s  is  provided  in 
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the  plane  of  2,  whicli  is  arched  concentric  with  the  shaft  M. 
Thus  the  wheel  2  remains  in  gear  with  the  pinion  i ,  at  what- 
ever point  of  the  slot  it  may  be  fixed.  The  up  and  down 
motion  of  the  copping-rail  K  is  produced  as  follows  :  On  the 
end  of  the  axis  of  the  wheel  4  is  a  worm,  which  drives,  by  the 
horizontal  wheel  14,  the  upright  shaft  at  the  imder  end  of 
which  there  is  another  worm  driving  the  wheel  1 5 ,  fixed 
upon  a  shaft  which  runs  to  the  middle  frame  of  the 
macliine,  where  it  has  fixed  to  it  a  heart-wheel  seen  in  fig. 
66  :  a;  is  a  shaft  running  the  whole  length  of  the  machine,  to 
which  are  attached  at  several  points  opposite,  arms  y  and  ?/', 
which  are  connected  with  links  a',  and  upright  rods  h\ 
passing  through  the  beams  E  and  F,  to  the  copping-rail  K. 
Thus  by  turning  the  shaft  x  a  little  the  one  way  or  the  other, 
one  copping-rail  is  raised  and  the  other  is  depressed.  The 
middle  arm  has  a  roller  z  attached  to  its  top,  which  is 
alternately  pressed  down  or  suffered  to  rise  by  the -revolution 
of  the  eccentric  or  heart-wheel  while  the  roller  is  kept 
in  contact  with  it  by  the  heavier  arms  y'  acting  as  counter 
weights. 


Fig.  69.— Throstle.   Mechanitm  for  traversing  the  Guide-bar.   Scale,  two  inches  to 
the  loot. 

Upon  the  upper  surface  of  the  rollers  (as  between  h 
and  /,  fig.  68,)  in  the  line  A,  A,  fig.  67,  a  travelling  cone  is 
laid  in  many  factories  for  the  purpose  of  cleaning  the  top 
rollers,  or  taking  off  from  them  any  loose  filaments  of  cotton. 
This  cone  is  made  of  wood  covered  with  flannel,  and  is  about 
one  foot  long,  with  a  base  four  inches  in  diameter.  It  is 
laid  loosely  on  the  rollers,  and  travels  by  friction  from  one 
end  of  the  roller-beam  to  the  other,  in  the  direction  of  its 
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summit  or  taper  end,  in  the  course  of  i,ooo  seconds',  or  aboiife 
17  minutes  ;  if  the  path  be  20  feet  long,  it  will  move,  therefore, 
through  one  foot  in  about  50  seconds.  It  is  a  very  elegant 
automatic  mode  of  wiping  the  top  rollers,  and  of  thus  keeping 
the' whole  in  good  condition.  The  cone,  after  completing  a 
journey,  is  removed,  and  a  clean  one  substituted  for  it. 
The  -back  top  roller  of  the  throstle-frame  is  of  iron^ 
large  and  heavy.  It  is  called  a  pressing-roller,  of  which 
there  are  in  a  line  of  144  spindles.  The  cone  rests  again&t 
it. 

'  In  a  well-mounted  factory,  such  as  Mr.  Orrell's  or  Mr. 
Bailey's,  there  are  lanes  of  three  or  four  feet  between  the; 
adjoining  throstle-frames,  so  that  the  tenters  (young  women 
of  17  and  upwards),  who  manage  2 88  spindles  at  least,  may 
move  about  at  their  ease. 

The  quantity  turned  off  is  about  24  hanks  per  spindle  of 
30's  twist  in  69  hours.  The  bobbin  of  compressed  roving, 
laid  on  with  the  spring  pressor  already  described,  will  last  on 
the  throstle-frame  from  four  to  five  days.  In  some  factories^ 
with  new  throstle-frames,  fully  30  hanks  of  34's  or  36's  may 
be  turned  off. 

In  spinning  32's,  the  front  rollers  of  the  common  throstle 
make  64  revolutions  per  minute,  and  the  spindles  4,500. 
For  the  spinning  of  lower  numbers,  the  rollers  go  quicker  1 
thus,  from  28's  to  30's,  they  make  from  68  to  70  revolutions. 
The  front  roller  in  the  tube-roving  frame  turns  about  one- 
tenth  as  fast  as  the  spindles  above  mentioned.  In  Mr, 
Orrell's,  for  36's,  the  front  rollers  make  72  revolutions  per 
minute,  and  the  spindles  4,000. 

In  the  construction  of  throstle-frames,  the  less  the  distance 
between  the  front  roller  and  the  spindles,  the  more  regularly 
is  each  portion  of  the  yarn  twisted.  When  the  distance  be- 
tween h  and  a,  fig.  68,  is  considerable,  the  thinner  parts  of 
the  thread  become  too  hard  t\^dsted,  and  the  thicker  parts^ 
receive  scarcely  any  torsion. 

Throstle-yarn,  for  calicoes,  is  worth  15.  ^d,  the  pound, 
when  mule-twist,  spun  from  the  same  cotton-wool,  sells  for 
IS.  2d,  The  greater  part  of  the  throstle-twist  manufactured 
in  this  country  is  exported. 

The  common  throstle  spins  the  best  yarn  for  the  warp  of 
velveteens;  the  Danforth  throstle-yarn  is  not  wiry  and 
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smooth  enough  on  the  surface  for  this  purpose.  The  two  do 
not  work  well  together  for  warp  in  the  same  web,  because  the 
common  throstle-yarn,  being  the  less  elastic,  is  apt  to  b© 
snapped  asunder,  while  the  other  gives  way  a  litt^-'gn^.^- 
mains  unbroken.  f  ^  >  -5.. 

Throstle-spinning  costs  lid.  per  pound  in  w;^rk-'tyiomaE?^' 
wages.  'V  V 

The  average  price  of  a  good  throstle  machfe^,  at 'ilan-' ' 
Chester,  is  9s.  6d.  per  spindle.  i 

At  Hyde,  where  excellent  throstle-yarn  is  spui\''j,|-  han'^s 
of  36's  are  the  average  daily  quantity  per  spindle^iJoj^C^abo^ 
2 1  hanks  in  69  hom'S.  "0 

I  visited  a  great  factory  at  Stockport,  where  the  thrb«i|^[e-^, 
spindles  revolved  5,000  times  in  the  minute,  and  the  front 
rollers  90  times,  in  spinning  36's.  These  machines  were 
constructed  by  Mr.  Gore,  of  Manchester.  I  was  informed 
that  Mr.  Axton,  of  Stockport,  had  contrived  a  modification  of 
the  throstle-spindle,  in  consequence  of  which  he  could  give 
the  front  rollers  a  speed  of  80  turns  in  the  minute,  and  the 
spindles  7,000  turns,  in  spinning  24's. 

The  winding-on  of  the  thread  in  the  common  throstle  m 
effected  upon  the  follov/ing  principles  :  the  bobbin  is  dragged 
round  by  the  thread,  and  thus  compelled  to  follow  the  motion 
of  the  flyer  and  spindle.  The  thread  being  flrmly  pinched  by 
the  front  pair  of  rollers  at  one  point,  while  it  is  rapidly  whirled 
by  the  flyer  at  another,  is  exposed  to  continual  extension,  and 
is,  at  the  same  time,  twisted.  Putting  the  tension  out  of 
view  for  a  moment,  let  us  consider  a  certain  elongation  of  the 
thread,  one  inch  for  example,  by  the  action  of  the  drawing- 
rollers.  The  weight  of  the  bobbins,  and  their  friction  upon 
the  copping-rail,  which  may  be  modified  at  pleasure  by  put- 
ting a  bit  of  leather  under  their  bottom  discs,  will,  upon  this 
supposition,  be  the  cause  of  the  bobbins  remaining  for  that 
space  behind  the  flyer  in  a  state  of  rest,  till  that  portion  of 
thread,  by  the  whirling  of  the  flyer,  has  got  wound  up,  and 
the  former  tension  is  once  more  renewed.  The  delivery  of 
the  thread  from  the  drawing-roller  does  not  take  place,  how- 
ever, by  fits,  or  inch  by  inch,  but  unceasingly,  at  a  con- 
tinuous rate  ;  and  hence  arises  a  continuous  retrogradation  of 
the  bobbins  relatively  to  the  spindles,  which  is  such,  that  tho 
thread  given  out  during  the  revolution  is  in  the  same  timo; 
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wound  on.  This  procedure  in  the  spinning  is  essentially 
the  same  with  what  has  been  fully  explained  in  describing 
the  operation  of  the  bobbin-and-fly  frame,  but  it  is  here  sim- 
plified, as  the  retrogradation  regulates  itself  according  to  the 
diameter  of  the  bobbin,  by  means  of  the  tension  or  drag  of 
the  thread.  In  the  fly-frame  this  dragging  action  is  impos- 
sible, on  account  of  the  loosely  cohesive  state  of  the  rovings ; 
and  therefore  it  becomes  requisite  there  to  provide  the  bob- 
bins with  an  independent  mechanism  for  turning  them  round. 

Nor  is  the  up  and  down  motion  of  the  bobbins  upon  their 
central  spindles,  which  is  necessary  for  the  equable  distribu- 
tion of  the  yarn,  and  which  should  be  nearly  of  the  same 
extent  as  the  length  of  the  bobbins,  effected  by  the  same 
complex  mechanism  as  in  the  fly  frame.  Strictly  considered, 
this  traverse  motion  should  go  more  slowly  in  proportion  as 
the  bobbins  get  fuller,  as  is  done  in  the  bobbin-and-fly  frame  ; 
but  on  account  of  the  firmness  of  the  throstle  yarn,  this  varia- 
tion in  the  speed  of  the  copping  rail,  which  would  make  the 
machine  very  complicated,  may  be  neglected  without  incon- 
venience. The  only  consequence  is,  that  the  coils  of  the 
yarn  become  progressively  more  sparse  upon  the  bobbin,  as 
its  surface  is  enlarged. 

The  chief  interruption  which  occurs  in  throstle  spinning, 
takes  place  during  the  removal  of  the  full  bobbins,  and  the 
substitution  of  empty  ones.  This  task  is  called  doffing,  and 
may  be  estimated  to  occasion  a  loss  of  abo^.it  half  an  hour 
a  day  with  the  common  throstle,  and  three  quarters  of  an 
hour  with  the  Danforth,  but  much  depends  upon  the  dexterity 
of  the  dojfer. 


Fig.  70.— Lateral  View  of  tlie  American  or  Danforth  Throstle.   Sciiie,  one  inch  to 
the  foot. 
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Fig.  71  is  part  of  tlie  front  view. 

Fig.  72  represents  a  cross  section  of  one  side  of  tlio 

machine,  displaying  the  process  of  spinning. 
Fig.  73  is  a  particular  modification  of  the  spindle  of  this 
machine,  as  used  for  preparing  cops  for  the  shuttle, 
similar  to  those  formed  by  the  mule. 

A  is  the  usual  fixed  and  loose  pulley,  by  which  the  mill- 
power  motion  is  given  to  the  machine,  and  is  abstracted  at 
pleasure.  It  makes  about  480  revolutions  per  minute.  B  is 
a  pinion  which  drives  the  wheel  C  ;  and  a  pinion  D,  on  the 
same  shaft  with  the  latter,  gives  motion  to  the  wheels  G,  G, 
by  means  of  the  intermediate  wheels  E  and  F.  The  wheels 
G,  G  are  connected  with  two  sets  of  drawing  rollers  H,  H,  on 
either  side  of  the  machine.  These  drawing  rollers  are 
arranged  here  as  in  the  other  machines  for  cotton  spinning ; 
the  bottom  ones  are  of  iron  and  fluted,  and  the  top  rollers, 
being  covered  with  cloth  and  leather,  are  pressed  upon  the 
former  by  weights  K,  fig.  72. 

The  fluted  rollers  are  put  in  motion  by  wheels,  and  travel 
with  different  velocities ;  the  front  rollers  making  about  120 
revolutions  per  minute,  (according  to  the  quantity  of  twist 
the  yarn  is  to  have,)  the  middle  about  17*20,  and  the  back 
rollers  12*16  revolutions,  their  speed  being  regulated  by 
change  wheels,  according  to  the  quality  of  the  yarn.  It  may 
be  easily  perceived  that  the  roving  I,  being  introduced  be- 
tween those  rollers,  will  be  stretched  there,  and  drawn  to  a 
thinner  thread  by  the  time  it  leaves  the  front  rollers.  This 
is  the  first  operation  of  this  spinning  machine. 

The  next  thing  to  be  done  is  the  twisting.    See  figs. 2. 

a  is  a  spindle,  fixed  in  the  bar  m,  by  a  screw ;  &  is  a 
small  pulley,  with  a  tube  connected  to  it,  turning  freely  round 
the  spindle  a. 

This  pulley  is  put  in  motion  by  an  endless  band  c,  from 
the  drum  L,  which  band  passes  first  round  two  spindles  on 
one  side  of  the  machine,  then  round  two  on  the  other  side, 
and,  lastly,  over  the  tightening  pulley  M,  back  to  the  drum. 
By  these  means  four  pulleys  h,  are  turned,  and  four  threadts 
twisted  by  the  same  band.  Upon  the  pulley  h,  and  over  the 
said  tube,  is  put  the  bobbin,  on  which  the  thread  is  to  be 
wound  after  it  has  been  twisted  by  the  revolving  pulley  &. 

To  v/ind  up  the  thread  as  it  is  constantly  delivered  from 
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the  rollers,  forms  tlie  third  operation.  For  that  purpose  the 
thread  must  be  guided  perpendicularly  upon  the  axis  of  the 
bobbin,  which  is  done  in  common  throstles,  as  we  have  ex- 
plained, by  the  %  of  the  spindle. 


yig.  7i._Danfortli  Throstle.   Front  View.   Scale,  one  inch  to  the  foot 


In  the  present  instance  it  is  performed  by  a  hollow  cylinder, 
fixed  on  the  immovable  spindle,  which  causes  the  thread  to 
pass  round  its  under  edge  to  the  bobbin,  which  has,  by  the 
friction  on  the  pulley  h,  a  tendency  constantly  to  revolve,  and 
60  to  wind  up  the  thread  as  it  is  delivered.  This  winding  up 
would  be,  however,  very  imperfect  if  either  the  bobbin,  or 
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tli3  guide,  that  is,  tlie  cylinder,  did  not  make  an  up  and  down 
motion  in  order  to  fill  the  whole  bobbin  uniformly  with  twist. 
It  has  been  found  the  preferable  way  to  give  this  traverse 
motion  to  the  bobbin.  The  small  whorls  or  pulleys  which 
support  the  bobbins,  and  easily  slide  along  the  spindles,  rest 
upon  a  plate  /,  which  is  moved  up  and  down  by  the  levers  o, 
0,  fig.  70.  The  levers  get  this  motion  by  a  heart  shaped 
plate  P,  fig.  70,  working  on  a  small  roller,  and  fitted  on  the 
same  shaft  with  the  wheel  E,  which  is  driven  by  means  of 
the  shaft  S,  by  a  worm  T,  on  the  shaft  of  the  wheel  E,  fig.  71. 

The  pulleys  or  whorls  h,  h,  make  about  6,000  revolutions 
per  minute.  To  prevent  the  threads  from  running  against 
each  other  at  this  enormous  speed,  in  some  machines  the 
space  for  each  bobbin  is  separated  from  the  others  by  semi- 
cylindrical  partitions  of  tin-plate,  made  fast  to  a  board  behind 
them. 

To  be  able  to  spin  on  the  tube  of  the  whorl,  a  cop  like  fig. 
73,  (without  a  bobbin,)  an  eccentric  apparatus,  must  be  added 
to  the  throstle,  which  regulates  the  going  up  and  down  of  the 
pulley,  according  to  the  desired  shape  of  the  cop. 

The  patentee,  in  his  specification,  describes  his  improve- 
ments to  consist  "in  the  employment  of  a  circular  rim 
adapted  to  the  spindle,  for  the  purpose  of  guiding  the  spun 
thread  on  to  the  taking-on  bobbin,  in  place  of  the  ordinary 
flyer.  Upon  the  spindle  a  sliding  roller  is  placed,  which  being 
connected  to  a  movable  bar,  like  a  traversing  copping-rail, 
ascends  and  descends  upon  the  fixed  spindle  by  the  usual  lever 
and  heart  movement.  The  whorl,  whirl,  or  pulley,  turns 
loosely  upon  the  spindle,  its  barrel  bearing  upon  the  top 
of  the  pulley,  to  which  it  is  locked,  when  in  operation,  by  a 
pin  passing  through  the  side  of  the  bobbin,  and  catching 
against  an  elevated  part  of  the  whorl  barrel ;  hence  it  will 
be  perceived,  that  the  whorl  and  bobbin  move  together  : 
the  hollow  conical  cap  placed  on  the  top  of  the  spindle, 
where  it  remains  stationary,  is  made  sufficiently  large  to 
admit  of  the  bobbin,  when  empty,  to  pass  up  within  it. 

Let  it  now  be  supposed  that  the  end  of  the  roving  of  yarn 
delivered  from  the  front  drawing-rollers  is  brought  down 
upon  the  outside  of  the  cone  and  attached  to  the  lower  part 
of  the  barrel  of  the  bobbin.  The  pulley  or  whorl  being  then 
put  in  motion,  the  bobbin  revolves  with  it,  and  spins  the 
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yarn  as  it  descends  into  a  tight  thread,  which  flies  ronnd  the 
cone,  turning  under  its  lower  edge  or  rim,  when,  from  the 
resistance  of  the  atmosphere,  and  the  light  friction  of  the 
thread  against  that  lower  rim,  the  effect  will  be  to  twist  the 
thread,  and  to  cause  it  to  wind  upon  the  bobbin,  beginning 
at  the  bottom  of  the  barrel  of  the  bobbin,  and  progressively 
winding  up  round  the  barrel  as  the  bobbin  descends  out  of 
the  conical  cap. 


Fig,  n. 


.—Cross  Section  of  the  Splnnirig  Parts.   Fig  TS.— A  peculiar  Spindle  for 
windiDg  on  cops.   Scale,  two  inches  to  the  foot. 
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When  the  bobbin  has  become  filled  with  the  yarn,  the 
conical  cap  must  be  lifted  off  the  spindle,  the  full  bobbin  be 
removed,  and  an  empty  one  put  in  its  place. 

In  an  excellent  cotton-mill  at  Hyde,  where  the  common 
throstle-spindles  turn  off  3|-  hanks  of  No.  30's  warp  each, 
in  the  day,  the  Danforth  (with  bobbins  upon  the  spindles) 
turn  off  5  J.  The  latter  yarn  covers  better  in  the  web,  and  is 
therefore  more  economical  in  the  manufacture  of  certain 
kinds  of  calico  cloth. 

The  Danforth  frame,  with  small  conical  caps,  such  as  are 
represented  in  fig.  73,  is  driven  with  such  velocity  as  to 
yield  the  astonishing  quantity,  per  spindle,  of  7  J  hanks  per 
diem  of  11 J  hours.  There  are  216  spindles  in  each  of  these 
machines.  Such  soft  spongy  yarns  are  estimated  to  go  40 
per  cent,  further  in  the  warp  of  a  loom  than  the  wiry 
polished  thread  of  the  common  throstle. 

The  thread  in  the  Danforth  throstle  is  whirled  so  rapidly 
round  the  conical  cap,  as  to  project  in  space  the  appearance 
of  a  continuous  conical  fleecy  surface,  intersected  by  four 
vertical  lines,  coincident  with  the  centre  and  the  two  lateral 
edges  of  the  cone.  It  is  impossible  for  a  stranger  visitant  to 
resist  this  visual  illusion. 

It  is  the  friction  of  the  yarn  against  the  rims  of  the  caps 
which  permits  the  bobbins  to  revolve  faster  than  the  thread  is 
delivered,  and  causes  the  winding  of  it  on.  The  front 
rollers  are  usually  one  inch  in  diameter. 

The  operation  of  this  productive  machine  is  liable  to 
certain  objections.  The  bobbins  of  yarn  it  affords  are  neces- 
sarily small,  softly  wound,  and  are  subject  to  considerable  waste 
in  the  reeling  upon  bobbins  for  the  warping-mill.  Yet,  as 
40  hanks  of  yarn  may  be  spun  weekly  upon  this  throstle,  while 
only  30  of  the  same  number  could  be  spun  upon  the  common 
one,  and  as  the  elasticity  of  the  former  kind  fits  it  peculiarly 
for  weaving  certain  calicoes,  the  Danforth  has  many  zealous 
partizans  in  Lancashire. 

Gore's  Talent  Throsile- Spindle. 

Mr.  Henry  Gore,  the  eminent  machine  maker  of  Man- 
chester, obtained,  in  December  1 8  3 1 ,  a  patent  for  a  peculiar 
throstle-spindle,  which  is  much  esteemed  by  several  skilful 
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manufacturers.  His  improvement  relates  to  those  parts 
which  are  called  the  collars,  for  the  upper  bearings  of 
spindles,  retaining  thepa  in  vertical  positions  as  they  revolve. 
For  the  ordinary  collar,  Mr.  Gore  substitutes  a  tube  made 
fast  at  its  lower  end  to  the  spindle-rail,  in  the  same  manner 
as  the  ordinary  collar  v^ould  be  fixed  in  it ;  but  the  tube 
stands  in  a  vertical  position  above  the  spindle-rail,  and  is 
interiorly  larger  in  diameter  than  the  spindle  which  passes 
through  it,  except  at  its  upper  end,  v/hich  rises  into  the 
hollow  within  the  barrel  part  of  the  wooden  bobbin.  The 
bore  of  the  tube  at  that  upper  end  is  made  to  fit  the  spindle 
exactly,  so  as  to  form  the  upper  bearing  for  the  spindle,  and 
to  keep  it  truly  vertical  in  its  rotation. 

In  fig.  74,  two  inch  spindles  are  represented  in  section. 
In  (i)  a  is  the  upper  end  of  the  spindle,  and  h  the  lower  end 
or  toe,  which  revolves  in  the  step  or  cup,  supported  by  the 
lower  spindle-rail ;  c  is  the  wharve  or  whirl ;  d  is  the  flyer 
screwed  upon  the  top  of  the  spindle ;  and  e  the  wooden 
bobbin ;  /  is  the  tubular  collar ;  the  lower  part  g  of  the 
collar  is  fitted  into  a  hole  in  the  upper  spindle-rail,  and  is 
made  fast  by  a  nut,  screwed  on  beneath,  which  draws  it  close 
do\\T3  to  the  shoulder.  The  tube  /  rises  and  falls  upon  the 
Bpindle. 

a  a 


Fig.  74.— Gore's  Patent  Throstle-Spindle. 


The  bore  of  that  tube  is  so  much  larger  than  the  spindle  as 
to  give  it  perfect  freedom  of  revolution ;  but  a  brass  bush  is 
driven  in  tight  into  this  wide  tube  near  its  upper  end, 
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wHcli  fits  tlie  spindle  exactly,  and  forms  its  collar  or  up])cr 
bearing. 

The  upper  busli  of  the  wooden  bobbin  e  is  fitted  upon  the 
j)art  of  the  spindle  as  ordinary,  but  the  lower  bush  is  bored 
out  larger  than  usual,  to  fit  the  outside  of  the  fixed  tube  /. 
There  is  a  metal  washer  A,  fitted  loosely  upon  the  outside  of 
the  tube  /,  so  as  to  slide  freely  up  and  down  upon  it.  The 
flat  flange  of  the  metal  washer  rests  upon  the  flat  surface  of 
the  copping-rail,  and  the  usual  circular  washer  of  woollen 
cloth  is  interposed  between  the  base  of  the  wood  bobbin  and 
the  top  surface  of  the  flange  of  the  washer. 

The  metal  washer  h  is  left  quite  at  liberty  either  to  go 
round  with  the  bobbin,  or  to  stand  still ;  and  another  cloth 
washer  may  be  placed  beneath  it  upon  the  copping-rail  if 
required.  The  tube  /  round  which  the  bobbin  runs  being 
immovable,  the  friction  which  takes  place  between  the 
lower  bush  of  the  wood  bobbin  and  the  outside  of  the  tube, 
tends  to  augment  the  drag  of  the  bobbin. 

The  upper  side  of  the  flange,  at  the  bottom  of  the  tubular 
collar,  is  hollowed  out  to  form  a  cup  for  the  reception  of  oil, 
and  every  time  the  washer  descends  upon  the  tube,  it  dips 
into  the  oil,  and  carries  up  with  it  as  much  oil  as  will  keep 
the  outside  of  the  tube  /  sufliciently  greased  for  making  the 
lower  bush  of  the  bobbin  run  light  upon  the  outside  of  the 
tube. 

The  same  tube  may  be  fixed  in  the  copping-rail ;  it  will 
then  move  up  and  down  the  spindle  from  two  to  three  inches, 
or  the  length  of  the  lift,  which  enables  the  spindle  to  wear 
much  longer,  and  makes  it  convenient  for  oiling,  and  when  * 
the  bobbin  is  at  the  top  of  the  spindle,  the  top  of  the  tube 
is  nearly  there  also,  which  keeps  it  steady. 

The  copping-rail  must  be  made  of  a  proper  strength,  and 
be  fitted  up  in  the  best  manner. 

Fig.  (2)  represents  a  similar  spindle  with  the  addition  of  a 
thin  metal  tube  (seen  exterior  to  /),  which  is  fastened  on  the 
spindle  just  above  where  it  comes  through  the  top  of  the 
tubular  collar  by  screwing  as  usual.  This  thin  tube  turns 
round  with  the  spindle,  and  the  lower  bush  of  the  bobbin  is 
fitted  to  its  outside,  so  as  to  diminish  the  drag  of  the 
bobbin,  since  the  tube  turns  in  the  same  direction  with  the 
bobbin. 


Montgomery's  patent  throstle-spindle.  115 


Montgomery's  Patent  Spindle, 

In  April  1832,  Mr.  Kobert  Montgomery,  of  tlic  town  of 
Johnstone,  in  Scotland,  obtained  a  patent  for  a  modification 
of  the  throstle,  as  communicated  to  him  by  the  American 
inventor.  This  contrivance  consists  in  a  certain  addition  to 
the  flyers,  which  keeps  them  in  the  same  position,  while  the 
spindles  are  caused  to  rise  and  fall,  for  the  purpose  of  laying 
the  thread  regularly  on  the  bobbins  ;  the  spindles  not  being 
permitted  to  turn,  because  they  are  fixed  to  the  bottom  or 
cross-rail.  By  this  means  he  supposes  the  flyers  and  spindles 
will  be  less  liable  to  vibrate  than  as  they  are  commonly  con- 
structed. 

In  this  machine  (see  fig.  75),  the  spindle  {,  on  which  the 
bobbin  is  built,  does  not  revolve,  because  it  is  made  fast  to 
the  bottom  or  cross-rail  /,  and  is  moved  or  slidden  up  and 
down  within  the  flyer  a,  a,  so  as  to  carry  the  bobbin  along 
with  it,  whereby  the  yarn  may  be  laid  regularly  upon  the 
bobbin.  This  is  loose,  but  bears  upon  the  boss,  which  is 
fixed  upon  the  spindle,  and  is  allowed  to  run  on  it,  in  conse- 
quence of  the  friction  or  drag  of  the  yarn,  as  shown  at  the 
spindle  A. 

The  rail  li,  h,  into  which  the  spindles  are  secured,  is  made 
to  travel  up  and  down  in  the  usual  way,  as  we  have  already 
described  Under  the  common  throstle. 

In  spinning  soft  yarns,  they  may  be  wound  either  upon  the 
bobbin,  or  upon  a  tube  or  shell,  as  shown  at  the  spindle  B ; 
which,  when  full,  will  be  of  a  proper  size  and  shape  to  be 
placed  in  the  shuttle. 

At  the  spindle  C,  the  yarn  is  represented  as  laid  upon  the 
bare  spindle,  and  in  order  that  the  friction  should  be  as  much 
relieved  as  possible,  a  small  auxiliary  spindle  is  inserted  into 
a  hollow  part  of  the  fixed  spindle,  as  shown  in  section  at  D. 
The  fitting  of  the  auxiliary  spindle  into  the  other  must  be  so 
easy  as  to  allow  of  its  moving  round  freely  by  the  drag  of  the 
yarn.  On  the  common  mule  spindle  the  cop  is  built  without 
any  auxiliary  spindle. 

It  is  to  be  understood  that  the  spindles  ^,  though  fixed  in 
the  lower  rail  /,  yet  slide  up  and  down  within  the  flyers  a,  a, 
by  the  occasional  elevation  and  depression  of  Ic,  called  tho 
copping-rail ;  and  that  the  flyers,  though  they  revolve,  are 
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confined  between  the  rails  h  and  Jc,  The  flyers  are  turned,  as 
usual,  by  bands  or  cords  going  round  their  wharves  or  whorls.. 
The  lower  ends  of  the  flyers,  or  forks,  are  connected  with  the 
flange  or  rim  upon  the  top  of  the  wharve,  "  which  forms  the 
main  feature  of  the  invention,  since  it  affords  the  means 
of  building  the  cop  upon  the  common  mule  spindle,  equally 
with  the  inverted  spindle,  and  also  of  building  the  bobbi^i 
upon  the  fixed  spindle." 


6,  5,  h  are  the  stay  rails,  in  which  the  upper  parts  of  the 
fiyers  turn  ;  c,  c  are  the  side  guides  for  the  yarn.  A  hole  is 
perforated  through  each  flyer  in  its  centre  at  toj),  v/hich 
transmits  the  thread  from  the  front  roller  to  the  side 
guides,  c,  c.  The  patentee  claims  merely  the  connecting  the 
ends  of  the  flyer  with  the  drav/ing  wharve  or  pulley,  whereby 
he  is  enabled  to  keep  the  flyer  in  the  same  position,  while 
the  spindle  rises  and  falls,  and  carries  the  bobbin  or  other 
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instrument  to  receive  the  yarn  up  and  dovm  with,  the  flyer, 
the  purpose  of  laying  it  on  regularly. 

Throstle-spinning  costs  i  id.  per  pound  in  wages  ;  that  of 
the  self-actors  costs  only  three  farthings  at  most,  both  at 
No.  36's.  In  a  certain  factory  five-eighths  of  a  penny  is  the 
wages  for  spinning  one  pound  of  38's  on  the  self-actors,  two- 
thirds  of  which  is  weft,  and  one-third  warp  or  twist. 

But  there  are  remarkable  differences  in  the  productive 
power  of  different  respectable  factories  in  and  about  Man- 
chester, one  of  them  being  known  to  turn  off'  twenty  pounds 
of  cotton-yarn,  while  another  turns  off  only  eleven  of  the 
isame  grist,  and  with  the  same  number  of  spindles.  Of  this 
extraordinary  circumstance  I  was  assured  by  an  experienced 
spinner,  who,  having  realized  a  competency  in  the  trade,  had 
retired. 

SECTION  II. 

THE  IVIULE,  AND  MULE  SPINNING. 

The  following  introductory  remarks,  illustrative  of  the 
peculiar  action  of  the  mule,  are  intended  to  give  the  general 
reader  a  clear  conception  of  the  philosophical  principles  of 
cotton  spinning. 

Upon  a  minute  examination  of  thread,  it  will  be  found 
that  the  twisting  is  not  uniformly  distributed  throughout  the 
whole  of  its  length,  but  that  it  has  taken  place  in  different 
parts,  inversely  as  the  square  of  the  diameters  of  these  parts, 
or  at  least  in  nearly  that  ratio.  Hence  the  thinner  portions 
of  the  thread  take  up  or  appropriate  a  much  larger  proportion 
of  the  twisting  power  than  the  thicker.  This  peculiarity  v^as 
noticed  at  an  early  period  in  the  art  of  cotton  spinning, 
though  it  is  uncertain  whether  Crompton,  the  inventor  of  the 
mule,  was  acquainted  with  it ;  and  it  gave  rise  to  a  peculiar 
operation  in  working  this  machine,  called  the  second^  draw. 
This  movement  is  found  to  be  indispensable  in  the  spinning 
of  all  the  higher  or  finer  numbers,  and  even  in  making  the 
best  qualities  of  the  middle  numbers  of  yarn.  By  its  means 
the  inequalities  which  occur,  in  spite  of  all  the  precautions 
resorted  to  for  equalizing  the  filaments  in  the  preparation 
processes,  are  diminished,  and  the  yarn  is  rendered  more 
level,  and  freer  ft'om  soft  or  weak  points. 
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The  general  action  of  the  mule  may  be  stated  ag  follows  : — • 
The  rovings  being  passed  forwards  from  their  respective, 
bobbins,  set  upright  in  the  creel,  through  between  the  rollers, 
and  their  ends  being  attached  to  their  respective  spindles,  as? 
already  explained  in  describing  the  stretching-frame,  the 
rollers,  and  carriage  with  its  spindles,  are  all  set  in  motion 
simultaneously,  the  carriage  being  made  to  recede  from  the, 
roller-beam  at  a  somewhat  quicker  rate  than  the  surface- 
speed  of  the  front  rollers,  or  the  delivery  of  the  soft  threads, 
and  not,  as  in  the  stretching-frame,  at  the  same  speed.  This, 
excess  of  velocity  is  called  the  "  gain  "  of  the  carriage,  and  is 
intended  to  render  the  thread  level  upon  the  principle  above 
explained,  namely,  that  the  greater  quantity  of  twist  runs  into 
the  slenderer,  or  weaker  parts  of  the  yarn,  and  obstructs  their 
due  extension  ;  whereas,  if  the  quantity  of  twist  be  skilfully 
adapted  to  the  occasion,  the  thicker  portions  of  the  thread  will 
have  time  to  be  acted  upon  by  the  gain  of  the  carriage,  till 
their  substance  is  reduced  somewhat  nearer  to  the  average 
thickness  required.  When  the  carriage  has  moved  out  about 
45  or  50  inches,  according  to  the  fineness  of  the  work,  a 
general  change  takes  place  in  the  operation  of  the  mule. 
The  rollers  suddenly  stop,  the  spindles  begin  to  revolve  with 
a  nearly  double  velocity,  and  the  carriage  slackens  its  pace  to. 
about  one-sixth  of  its  previous  speed.  This  stage  of  the 
process  is  called  the  stretching,  or  the  draw.  The  extensionr 
of  the  filaments,  performed  in  part  by  the  twin-roller  system, 
is  by  this  action  carried  on  and  completed  in  their  softly 
twisted  state.  When  the  carriage,  by  its  advance,  has 
stretched  the  threads  to  the  full  extent  they  will  bear  without 
breaking,  the  second  draw  ceases  by  the  stopping  of  the 
carriage,  while  the  spindles  still  continue  to  revolve  till- 
the  requisite  quantity  of  twist  is  communicated,  which  i» 
regulated  by  the  twist-wheel  having  completed  a  certain 
number  of  turns.  Upon  the  twist-wheel  shaft  a  finger  is 
usually  fixed,  which  at  each  revolution  disengages  a  catch, 
whereby  the  driving-strap  is  allowed  to  pass  to  the  loose 
pulley,  and  the  whole  machinery  stands  still.  The  spinner 
now  puts  down  with  his  left  hand  the  faller,  or  guide-wire,  to 
the  level  requisite  for  guiding  the  threads  into  the  proper 
winding-on  position  upon  the  cops  of  the  spindles.  In 
putting  down  the  faller-wire,  he  at  the  same  time  unwind^ 
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that  portion  of  the  thread  which  is  coiled  spirally  round  the 
spindle,  from  its  point  to  the  nose  of  the  cop,  which  he  does 
by  causing  the  spindles  to  turn  the  backward  way,  with 
his  right  hand  working  their  main  driving  pulley.  This 
operation  of  undoing  the  spiral  coil  is  called  the  hacJcing  off. 

Whenever  the  faller  has  arrived  at  the  degree  of  depression 
suited  to  the  windi.ig-on  of  the  yarn,  the  spinner  now  re- 
verses his  backward  motion,  and  winds  on  the  yarn  by 
causing  the  spindles  to  turn  the  forward  way,  while,  at  the 
same  time,  he  pushes  in  the  carriage  at  a  rate  commensurate 
with  the  revolution  of  the  spindles.  As  the  carriage  ap- 
proaches the  roller-beam,  the  spinner  gradually  raises  the 
faller-wire,  to  allow  the  last  portion  of  the  threads  to  be 
coiled  again  in  an  open  spiral,  from  the  nose  of  the  cop  up  to 
their  points.  One  operation  being  thus  completed,  another 
is  immediately  begun. 

By  winding  successive  portions  of  thread  upon  the  spindle, 
a  conical-shaped  coil  of  yarn  is  formed,  which,  when  suffi- 
ciently large,  is  slid  off  the  spindle  :  in  which  state  the 
article  is  ready  for  the  market,  under  the  denomination  of 
Cop  Yarn.  A  considerable  quantity  of  it,  however, — par- 
ticularly of  that  destined  to  be  dyed  or  shipped  to  foreign 
countries, — is  unwound  from  the  cops  upon  reels,  and  thereby 
made  up  into  skeins  or  hanks. 

The  Mule,  or  Mule  Jenny,  is  a  machine  which  consists  of 
the  following  four  distinct  members  : — i .  Of  the  drawing 
mechanism,  or  twin-roller  system,  which  comprehends  a  great 
many  fluted  portions,  each  portion  usually  serving,  as  in  the 
'  throstle-frame,  to  operate  upon  two  parallel  threads.    2.  A 
movable  carriage  of  a  length  equal  to  the  roller-beam, 
mounted  with  as  many  spindlos  as  there  are  threads  to  be 
spun.    This  member  runs  upon  wheels,  along  three  or  more 
I   ground  rails,  horizontal,  or  nearly  so,  which  allow  the  carriage 
[  five  feet  of  forward  and  backward  motion,  relatively  to  the 
roller-beam.    3.  The  head-stock,  or  the  machinery  driving 
f  parts  with  the  frame-work.    In  some  mules  the  head-stock  is 
•  placed  in  advance  of  the  roller-beam  towards  the  middle  of 
its  length,  thus  dividing  the  range  of  threads  into  two  portions. 
I   The  carriage  here  works  beneath  the  level  of  the  head-stock, 
and  also  divides  the  spindles  into  two  corresponding  portions. 
In  many  mules,  however,  the  head-stock  is  put  behind  the 
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roller-beam,  so  as  to  leave  the  whole  length  of  the  roller-beam 
and  carriage  without  interruption.  In  the  earlier  and  shorter 
mules  the  head-stocks  were  placed  at  one  end  of  the  roller- 
beam — a  construction  not  suited  to  the  longer  mules  of 
modem  times.  4.  The  creel-frame,  erected  behind  the  roller- 
beam,  for  holding  the  bobbins  filled  with  the  rovings  to  be 
spun. 

This  important  machine,  in  one  of  its  newest  and  most 
improved  forms,  is  represented  in  figures  1,2,  and  3,  plates 
V.  and  VI.,  being  the  construction  preferred  for  the  most 
delicate  operations  of  fine  spinning,  one  which  combines  all 
the  varieties  of  mechanism  introduced  into  the  mule.  The 
frame-work  is  of  a  solidity  and  mobility  calculated  to  spin 
1000  threads  in  one  line. 

Plate  v.,  fig.  I,  is  a  front  view  of  the  middle  portion  of  the 
mule ;  the  spindles  and  other  apparatus  being  similarly 
extended  upon  both  sides  of  the  portion  represented  in  the 
engraving. 

Plate  v.,  fig.  2,  is  a  cross  section  of  the  mule,  for  the 
purpose  of  exhibiting  the  spinning  parts  ;  the  carriage  being 
shown  by  full  lines  in  the  position  nearest  to  the  roller- beam, 
and  by  dotted  lines  in  its  position  when  fully  run  out.  Fig. 
^  is  a  cop  of  yarn. 

Plate  VI.,  fig.  I,  is  a  view  of  the  head-stock  ;  the  carriage, 
front  roller-beam,  and  creel  being  removed. 

Plate  VI.,  fig.  2,  is  a  cross  section  of  the  mule,  and  an  end 
view  of  the  head-stock,  to  show  how  motion  is  given  from  the 
latter  to  the  front  rollers,  the  carriage,  and  spindles.  Fig.  3 
is  a  plan  of  the  spindle-drums. 

Fig.  70  is  a  gas-light  perspective  view  of  a  small  apart- 
ment fitted  up  with  mules,  upon  the  older  construction  of 
bead-stock  apparatus,  for  spinning  low  numbers  of  yarn.  , 
Here  the  overlooker,  spinner,  piecer,  and  scavenger,  are 
shown  in  their  respective  positions. 

When  the  spinning  operations  begin,  the  rollers  deliver  the 
■equably  attenuated  rovings,  as  the  carriage  comes  out, 
moving  at  first  with  a  speed  somewhat  greater  than  the 
surface -motion  of  the  front-rollers.  The  spindles  meanwhile 
revolve  with  moderate  velocity,  in  order  to  communicate  but ' 
a  moderate  degree  of  twist.  "When  the  carriage  has  advanced 
'through  about  five-sixths  of  its  path,  the  rollers  cease  to  turn  1 
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or  to  deliver  tliread.  Tlie  carriage  tliencefortli  moves  at  a 
very  slow  pace,  while  the  speed  of  the  sj^indles  is  increased 
to  a  certain  pitch,  at  which  it  continues  till  the  carriage 
arrives  at  the  end  of  its  course.  The  spindles  go  on  revolving 
till  they  give  such  an  additional  twist  to  the  threads  as  may 
be  desired,  the  degree  of  it  being  greater  for  warp  than  for 
weft,  and  for  bobbinet  and  book-muslin  yarns  than  for  the 
yarns  of  softer  fabrics.  The  spindles  then  stop,  and  the 
whole  machine  becomes,  for  the  moment,  insulated  from  the 
driving  shaft  of  the  factory.    Now  the  delicate  task  of  the 

;  spinner  begins.  First  of  all,  he  causes  the  spindles  to  make 
a  few  revolutions  backwards,  by  turning  a  v/inch-handle  that 
acts  on  a  pulley  which  moves  all  the  spindle-drums  at  once. 
In  this  way  he  takes  off  the  slant  coils  from  the  upper  ends 

t  of  the  spindles,  to  prepare  for  distributing  the  54  or  56  inches 
length  of  yarn  just  spun  properly  upon  their  middle  part. 
This  retrogradation  of  the  spindles  is  the  process  already 

I  described  under  the  name  of  backing  off. 

I  The  spinner  having  seized  the  failer-rod  with  his  left  hand, 
gives  the  falier-wire  such  a  depression  as  to  bear  down  all  the 
threads  before  it  to  a  level  with  the  bottom  of  the  cop,  or 
conical  coil,  of  yarn  formed,  or  to  be  formed,  round  the 
spindles.  While  his  left  hand  is  thus  nicely  applied,  under 
the  control  of  an  experienced  eye,  his  right  hand  slowly  turns 
the  handle  of  the  pulley  in  communication  with  the  spindles, 

j  so  as  to  give  them  a  forwards  rotation,  and  his  knee  pushes 
the  carriage  before  it  at  the  precise  rate  requisite  to  supply 
yarn  as  the  spindles  wind  it  on.  Three  simultaneous 
movements  must  be  here  very  delicately  and  dexterously 
performed  by  the  mule-spinner :  first,  the  regulation  of  the 
faller,  or  guide-wire,  continually  varying  in  obliquity; 
secondly,  the  rotation  of  the  spindles,  perhaps  1000  in  number, 
at  a  measured  speed  ;  and  thirdly,  the  pushing  in  of  the 
carriage  at  such  a  rate  precisely  as  to  supply  yarn  no  faster 
than  the  spindles  take  it  up.    In  fine  spinning  upon  a  mule, 

i  like  the  one  represented  in  the  engraving,  where  nearly  1 000 

!  threads  were  spun  at  once  of  almost  invisible  tenuity,  the 
skill  and  tact  required  in  the  operator  deserve  no  little 
admiration,  and  are  well  entitled  to  a  most  liberal  recompense. 
In  the  process  of  winding-on,  so  as  not  to  break  the  tln^eads, 
and  in  coiling  them  into  the  shapely  conoid,  called  a  cop,  tho 
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talents  of  the  spinner  are  peculiarly  displayed.  As  tlie  • 
carriage  approaches  to  its  primary  position,  near  to  the  roller- 
beam,  he  allows  the  faller-wire  to  rise  slowly  to  its  natural 
elevation,  whereby  the  threads  once  more  coil  slantingly  up 
to  the  tip  of  the  spindle,  and  are  thus  ready  to  co-operate  in 
the  twisting  and  extension  of  another  stretch  of  the  mule. 
Having  pushed  the  carriage  home,  the  spinner  immediately 
sets  the  mule  again  in  gear  with  the  driving- shaft,  by  trans- 
ferring the  strap  from  the  loose  to  the  fast  steam-pulley,  and 
thus  commences  the  same  beautiful  train  of  operations.  It  is. 
during  the  few  instants  after  the  carriage  starts  that  the  lively 
little  piecers  are  seen  skipping  from  point  to  point  to  mend 
the  broken  threads.  Whenever  it  has  receded  a  foot  or  two 
from  the  delivering  rollers,  the  possibility  of  piecing  the  yarn 
being  at  an  end,  the  children  have  an  interval  for  repose  or 
recreation,  which,  in  fine  spinning  at  least,  is  three  times 
longer  than  the  period  of  employment.  The  spinner  like- 
wise has  nothing  to  do  till  after  the  completion  of  the  fresh 
range  of  threads,  when  he  once  more  hachs  ojf  the  slanting 
coil,  and  winds  on  the  "  stretch  " 

A,  A,  plate  V.  figs,  i,  2,  is  the  triple  pair  of  drawing 
rollers  w^orking  in  heads  fixed  upon  the  roller-beam  B. 

C  is  the  creel^  or  rails,  in  which  the  roving  bobbins  are 
arranged  in  three,  or  sometimes  in  four  rows,  one  over  and 
behind  another,  according  to  their  size  and  the  smallness  of 
the  cop  upon  the  spindles.  The  creel  and  roller-beam  are 
both  supported  by  frame-pieces  of  strong  cast-iron,  such  as  D. 

E,  E  is  the  carriage,  to  which  are  attached  three  or  four 
horizontal  bars  E,  which  rest  upon  the  axes  of  the  wheels 
G,  G.  The  wheels  run  upon  the  railway  H.  The  carriage 
is  constructed  of  two  long  planks,  a  and  6,  extending  through 
its  whole  length,  and  bound  with  cross  pieces  of  wood  or  iron 
made  fast  by  screws.  There  are  likewise  diagonal  braces  to 
prevent  any  tendency  to  warping  or  vibration.  Moreover, 
two,  or  sometimes  four  iron  rods  are  attached  diagonally  along 
the  bottom  of  the  carriage  from  end  to  end,  or  from  the 
middle  to  the  end,  and  secured  at  their  extremities  with  screw 
bolts  and  nuts,  for  the  purpose  of  drawing  it  into  a  straight 
or  square  form,  in  case  it  should  become  uneven,  or,  as  work- 
men say,  untrue,  in  the  slightest  degree.  Upon  the  carriage 
planks,  or  beams,  a  frame-work  c,  t?,  is  built,  in  the  forepart/ 
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bf  which  the  top-bushes  and  bottom  steps  of  the  spindles  I 
are  fixed.  The  spindles  themselves  are  set  in  an  inclined 
position,  sloping  towards  the  roller-beam,  so  that  in  their 
usual  revolution  they  may  twist  the  threads  round  their  points 
without  tending  to  wind  them  upon  their  surfaces,  during 
the  coming  out  of  the  carriage,  e,  e  are  little  pulleys  called 
wharves,  fixed  upon  the  under  part  of  the  spindles,  each  at  a 
different  height,  throughout  a  range  of  eight  or  sixteen  adjoin- 
ing spindles.  By  this  means  the  echellon  arrangement,  seen 
in  fig.  I,  plate  V.,  is  produced. 

K  is  a  series  of  drum  cylinders  made  usually  o^'tin-j^te, 
each  being  furnished  with  two  grooves  round  theit  upper  en€^ 
for  receiving  their  driving  bands.  Their  smooth  sides  receifj^  . 
and  work  the  moving  bands  or  cords  of  two  range^;  conti^ining 
from  sixteen  to  thirty-two  spindles.  The  upp^tinost  cjord 
cmpels  the  first  spindles  of  the  adjoining  two  rows  ,\i)he  seciolid 
iord  moves  the  second  spindles  of  the  same  rangeSV  thd^ 
in  succession.  /  is  a  long,  slender  iron  shaft,  lyiri^f  iiij,th^ 
bearings  (/,  over  the  carriage  from  end  to  end,  and  pf^^^e4 ' 
with  small  arms  ^,  \  called  the  fallers.  These  bear  the  fafi^?»^ 
wire  i  (pi.  V.,  fig.  i ),  which  serves  to  depress  all  the  threads 
from  the  points  of  the  spindles  (see  dotted  lines  under  %  in 
fig.  2),  and  to  bring  them  upon  a  level  with  the  bottom  of  the 
cop  in  the  act  of  winding-on  already  explained.  The  gradual 
rise  of  this  wire  allows  the  thread  to  be  duly  distributed  upon 
the  cop.  Since  the  most  expert  spinner  can  hardly  be  expected 
to  apply  the  faller  with  geometrical  precision,  so  as  always  to 
coil  on  the  yarn  proportionally  to  the  rotation  of  the  spindles 
and  to  the  advance  of  the  carriage  before  his  knee,  there  is 
another  regulating  wire  called  the  counterfaller.  This  con- 
sists of  lever  arms  Z,  fig.  2,  having  a  fulcrum  attached  to  the 
frame-work  of  the  carriage.  These  arms  bear  at  their  points 
m,  a  wire  which  extends  horizontally  like  the  faller,  from 
end  to  end,  but  beneath  the  surface  level  of  the  threads.  On 
the  other  ends  of  these  levers  are  weights  n,  which  cause  the 
wire  m  to  rise  so  as  to  balance  the  threads  nicely  after  their 
depression  by  the  faller-wire  %  and  to  straighten  them  when 
loose.  Should  the  tension  be  too  great,  the  countsrfaller 
lever  itself  must  be  depressed.  It  is  obvious  that  the  weights, 
W,  should  be  directly  proportional  to  the  number  of  the 
spindles,  and  inversely  to  the  fineness  of  the  yarn. 
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L,  L,  pi.  YI.  figs.  I  and  2,  show  the  containing  frames  of 
the  head-stock,  which  serve  partly  to  support  the  roller- beam 
B.  Two  mules  are  generally  fitted  up  together,  back  to  back, 
so  that  the  frame  of  the  head-stock  of  each  mule  sustains 
partly  its  own  roller-beam,  and  partly  that  of  the  next  mule, 
as  may  be  understood  from  inspecting  the  broken-off  arm  0, 
pi.  VI.  fig,  2.  By  this  arrangement,  two  neighbouring  mules 
stand  always  with  their  faces  fronting  each  other,  and  are 
worked  together  by  one  spinner,  who  conducts  the  winding- 
on  of  the  yarns,  and  the  putting  up  of  the  carriage  of  the  one 
mule,  while  the  mill-shaft  power  is  driving  the  other  mule  in 
the  process  of  drawing,  twisting,  and  stretching.    See^g.  76. 

The  motions  are  communicated  as  follows  : — 

M,  M',  M",  are  three  horizontal  driving  or  steam- pulleys, 
plate  VI.,  figs.  I  and  2,  set  upon  an  upright  shaft  p.  They 
are  driven  by  a  band  from  a  broad  j)^ley  upon  an  upright 
mill-shaft,  see  plates  I.  and  II.,  which  impels  the  two  mules 
which  stand  back  to  back.  M,  the  lowest,  is  usually  the 
loose  pulley,  to  the  surface  of  which  the  strap  is  shifted  when 
the  machine  throws  itself  out  of  gear  after  linishing  a  stretch. 
The  pulley  M'  is  fixed  along  with  the  toothed  wheel  I,  upon 
a  boss  (or  thick  part  of  the  shaft),  which  turns  loose  upon 
the  shaft  _p,  p.  The  pulley  M''  is  fixed  upon  the  shaft 
along  with  the  toothed  wheel  2.  These  wheels,  i  and  2,  are 
constantly  in  gear  with  the  wheels  3  and  4,  fixed  upon  the 
upright  shaft  ^,  from  which  the  twisting  motion  is  conveyed 
to  the  spindles  by  the  twist-pulley  N.  This  pulley  is  pro- 
vided with  six  grooves  of  progressively  increasing  diameters, 
calculated  to  vary  the  velocity  of  the  spindles. 

Upon  the  shaft  p  is  a  bevel- wheel  5,  which  moves  the 
bevel-wheel  6,  turning  upon  a  horizontal  shaft  r.  From 
this  shaft  motion  is  given  to  the  drawing-rollers  in  the  follow- 
ing way.  The  bevel- wheel  7,  upon  the  shaft  r,  drives  the 
wheel  8,  upon  the  shaft  s ;  whence  the  motion  is  communi- 
cated by  two  bevel-wheels,  9  and  10,  to  the  shaft  t,  which 
connects  the  front  rollers  of  each  side  of  the  machine.  The 
motion  of  the  rollers  is  stopped  by  pushing  aside  the  wheel 
8,  out  of  gear  with  7,  by  means  of  the  lever  u  ;  for  this  rea- 
son, the  shaft  s,  has  been  called  the  tumbling  shaft. 

From  the  shaft  r,  two  motions  with  different  velocities  are 
produced  in  succession  to  take  out  the  carriage  of  the  mule. 
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The  first  and  quicker  motion  is  given  by  wheel  ii,  to  the 
large  horizontal  bevel-wheel  12,  called  the  mendoza,  upon 
the  upright  shaft  v  ;  the  lower  end  of  which  bears  a  rope 
pulley  O.  Upon  this  upright  shaft  v  is  another  horizontal 
bevel-wheel  13,  of  the  same  size  as  12;  which  wheel  is 
thereafter  put  in  motion  by  the  small  bevel  wheel  1 4,  fixed 
upon  the  axis  of  the  large  wheel  i  5.  This  is  driven  by  the 
pinion  1 6,  and  therefore  gets  a  slower  motion  than  the  wheel 
14.  The  bevel-pinion  11  is  put  in  gear  with  its  bevel- 
wheel  12,  in  consequence  of  the  shaft?;  being  lifted  up  by  the 
rising  of  the  bearing  step  x,  under  the  action  of  the  lever  ?/ 
(pi.  VI.5  figs.  I  and  2,  at  bottom).  By  the  subsequent 
depression  of  the  lever,  the  shaft  v  falls,  and  brings  the  wheel 
13  in  gear  with  its  driving-pinion  14.  After  the  carriage 
has  run  out  to  the  end  of  its  course,  these  bevel- wheels,  1 3 
and  14,  are  also  thrown  out  of  gear  by  the  depression  of  the 
wheel  15,  and  its  attached  bevel-pinion  14;  which  are  thus 
disconnected  with  their  respective  wheels  1 6  and  1 3 .  How 
these  various  motions  are  given  will  be  presently  explained. 

We  shall  now  describe  how  the  carriage  is  taken  out  by  the 
rope  pulley  O.  In  the  front  of  the  mule,  at  the  spot  to  which 
the  carriage  comes  on  completing  its  stretch,  is  a  horizontal 
rope  pulley  P  (plate  V.)  turning  freely  upon  an  upright  stud 
or  bolt,  fixed  to  the  floor,  and  is,  with  the  shaft  of  the  pulley 

0,  in  a  line  parallel  to  the  course  of  the  carriage.  Sound 
these  two  pulleys  an  endless  rope  z  passes  ;  with  one  looped 
branch  of  this  rope,  a  bolt  a'  is  connected,  which  is  attached 
to  the  carriage  E.  Hence,  by  turning  the  shaft  v,  with  the 
pulley  O,  first  quicker  and  then  slower,  a  correspondent  rate 
of  motion  will  be  communicated  to  the  carriage ;  and  when 
the  shaft  stops,  the  carriage  will  be  fully  run  out. 

We  shall  next  explain  how  the  spindles  receive  their 
whirling  motion  all  the  time  they  go  out  and  in  with  the 
carriage.    See  plate  Y. 

From  the  twist-pulley  in  the  head-stock  at  the  back  of 
the  mule,  an  endless  band  proceeds,  one  branch  of  whicii 
goes  round  the  grooved  horizontal  pulley  b,  beneath  the 
carriage,  and  then  turns  over  the  guide-pulley  c',  (pi.  V.  fig. 

1 ,  )  for  the  purpose  of  driving  all  the  drums  K,  situated  on  the 
right-hand  side  of  the  carriage,  by  passing  round  their  top- 
most grooves,  and  returning  round  their  second  grooves  in 
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order  to  get  at  tlie  left-hand  side  of  tlie  carriage.  After 
driving  all  the  drums  there,  it  then  proceeds  to  the  middle  of 
the  machine,  passes  over  the  guide-pulleys  d  and  e\  in  the 
carriage  (as  shown  by  dotted  lines  in  fig.  43),  to  a  horizontal 
piaiey  Q,  which  revolves  freely  upon  the  same  upright  stud 
or  bolt,  with  the  rope-pulley  P,  and  joins  thereafter  with 
the  end  of  the  band  at  the  twist-pulley  N  ;  from  which  the 
line  of  its  course  began.  Thus  it  appears  that  the  drums  K 
are  turned  by  the  twist-pulley  N,  quite  independent  of  any 
motion  or  position  of  the  carriage,  as  the  endless  band  is 
kept  of  uniform  length  in  consequence  of  the  end  pulley  Q, 
and  the  guide-pulleys  h'  d  d'  i  of  the  carriage,  revolving 
within  the  coils  of  the  endless  band. 

A  general  idea  of  the  working  of  these  band-coils  round 
the  twist-pulley  JST,  the  end  pulley  Q,  and  the  carriage  drums 
K,  may  be  formed  by  inspecting  plate  VI.,  fig.  3,  in  which 
the  carriage,  represented  by  the  line  E,  E,  is  seen  to  be 
movable  backwards  and  forwards  between  the  fixed  centres 
of  the  pulleys  N  and  Q ;  while  the  coils  of  the  band  continue 
to  move  round  the  drums.  In  fig.  3  the  revolving  parts  are 
shown  in  one  plane ;  whereas  in  the  mule  itself  they  lie  in 
different  planes,  as  may  be  seen  in  plates  V.  and  VI.,  and  are 
conducted  through  their  changes  of  plane  by  the  several 
guide-pulleys. 

Upon  end  of  the  shaft,  pi.  VI.  r,  there  is  a  worm  which 
drives  the  wheel  /',  attached  to  an  oblique  shaft  g\  on  the 
under  end  of  which  are  two  little  arms  h'  and  i\  by  which  the 
strap  is  made  to  shift  upon  one  or  other  of  the  pulleys  M,  M', 
and  M'',  by  the  guide-fork  h'.  In  beginning  to  stretch,  the 
spinner  moves  this  fork  opposite  to  the  top  pulley  M",  by 
means  of  the  handle,  at  top  Z',  which  draws  up  the  rod  m'. 
To  this  rod  a  small  shoulder  n'  is  fixed,  which  moves  in  a  slot 
of  the  bracket  0',  and  rests  at  the  beginning  of  the  stretch  on 
the  top  notch  of  the  serrated  crank  lever  jp\  which  is  pressed 
against  it  by  a  weighted  end.  The  slant  shaft  g\  in  its 
revolution,  at  a  certain  period  of  the  stretch,  strikes  with  one. 
of  its  arms  h!  against  the  top  of  the  lever  p',  and  thus  permits 
the  rod  m'  to  fall  into  its  second  notch,  by  which  the  fork  Id 
shifts  the  strap  to  the  pulley  M',  under  the  first  one.  In  the 
former  motion,  the  wheel  2,  was  driving  the  twist-pulley  shaft 
4  ;  in  the  latter,  the  wheel  i  is  driving  the  wheel  3  ;  and  in 
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consequence  of  the  different  ratios  of  tlieir  diameters,  the 
twist-pulley  is  driven  with  increased  speed,  which  takes  place, 
as  before  said,  when  the  stretching  is  completed.  After  the 
stretch  is  finished,  the  shaft  strikes  with  its  second  arm  i' 
against  the  lever  p',  and  thus  lets  the  fork  h'  fall  upon  the 
undermost  pulley  M,  which,  being  a  loose  one,  brings  the 
machine  to  repose.  Below  is  a  little  arm  g^',  upon  the  lever  'p\ 
which  is  connected  by  a  bell-crank  and  a  wdre  lying  upon  the 
floor,  which  may  be  drawn  if  any  accident  should  occur 
during  the  stretching,  in  order  to  stop  it,  by  letting  the  rod 
m'  fall  down  out  of  the  notches,  and  thereby  shifting  the 
strap  to  the  loose  pulley  M. 

At  the  same  time  that  the  twist-pulley  gets  its  quick 
motion,  by  shifting  the  strap  from  the  pulley  M"  to  the  pulley 
M',  the  drawing  rollers  are  disconnected  from  the  machinery, 
and  brought  to  rest  by  moving  the  wheel  8  out  of  gear  with 
7,  by  the  lever  u.  The  shaft  v  is  also  depressed,  so  as  to 
throw  the  wheel  1 2  out  of  gear  with  1 1 ,  and  to  place  wheel 
13  in  gear  with  wheel  1 4,  by  which  change,  the  rope-pulley 
0,  upon  the  mendoza  shaft  moves  the  carriage  during  the 
rest  of  the  course  at  a  slow  speed,  to  give  the  finishing  stretch 
to  the  length  of  yarn  already  given  out  by  the  rollers,  while 
it  continues  to  receive  twist. 

E,  plate  VI.,  fig.  2,  is  a  balance  lever,  turning  on  a  fulcrum 
r\  furnished  at  the  one  end  with  two  hooks  s'  and  and  at 
the  other  end  with  two  catches,  which  act  upon  two  different 
pins  v!  and  v\  on  the  ends  of  the  upright  levers  S  and  T 
(seen  in  plate  VI.,  fig.  2,  and  partially  in  fig.  i).  These 
upright  levers  swing  with  two  fulcrum  shafts  and  in 
bearings  fixed  to  the  frame  of  the  head-stock.  To  the  shaft 
x'  are  fixed  two  curved  arms  a"  and  6",  fig.  i .  The  first  a", 
working  in  a  slot  of  the  curved  lever  and  the  second  6" 
connected  by  a  rod  c",  with  the  lever  in  which  is  fixed  the 
bearing  a?,  of  the  mendoza  shaft  v.  When  the  carriage,  in 
its  recession,  makes  the  hand-piece  press  on  the  hook  s' 
of  the  balance-lever,  the  catch  at  the  other  end  of  the  lever, 
is  raised  a  very  little,  so  as  to  disengage  the  pin  of  the  upright 
lever  S,  whilst  the  longer  catch  of  v'  retains  its  hold  of  the 
other  upright  lever  T.  The  bottom  of  the  lever  S  swings 
back,  and  is  caught  against  the  pin  cZ",  on  the  balance  lover 
E,  while,  by  its  upper  ra*m  ti  \  it  moves  the  curved  lever  w, 
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and  throws  tlie  wheel  8,  out  of  gear  with  7, — thus  setting  the 
rollers  at  rest.  The  other  arm  attached  to  the  lever 
shaft  x\  by  letting  down  the  step  x,  of  the  mendoza  shaft  v, 
brings  the  wheel  1 3  into  gear  with  1 4.  These  two  motions 
take  place  at  the  commencement .  of  the  quick  twisting  ;  and 
as  this  point  varies  for  different  numbers  and  qualities  of 
yarn  (as  warp  and  weft),  the  hook  s'  may  be  shifted  on  the 
balance-lever  E  to  its  proper  place  of  adjustment,  according 
to  the  judgment  of  the  spinner.  After  the  carriage  has 
reached  to  nearly  the  end  of  its  course,  the  hand-piece  w 
strikes  upon  the  second  hook  t\  depresses  the  end  of  the 
balance-lever  still  further,  by  which  the  catch  v'  is  lifted 
from  the  pin  at  the  lower  end  of  the  lever  T.  By  this  means, 
the  lever  is  allowed  to  swing  with  its  axis  ?/',  and  to  depress 
with  the  curved  arm  e",  of  the  shaft  of  the  wheel  i  5,  and  of 
course  the  bevel-pinion  1 4,  which  revolves  on  a.  stud  fixed  to 
the  end  of  that  arm  ;  by  which  process  the  mendoza  shaft  is 
now  disconnected  with  every  motion,  and  causes  the  carriage 
to  stojD,  while  the  additional  twist  proceeds  till  the  strap  is 
shifted  upon  the  loose  steam-pulley,  as  above  described.  See 
fig.  2,  plate  VI. 

Now  the  spinner's  task  begins  :  he  lays  hold  of  the  handle 
TJ,  and  pulls  its  shaft  f\  along  with  the  bevel-wheel  15, 
into  gear  with  the  bevel-wheel  1 6,  fixed  on  the  upright  shaft 
c\  which  carries  at  its  lower  end  the  band-pulley  h',  already 
described.  The  shaft  is  sustained  in  its  present  place  by 
the  pressure  of  the  end  of  the  bar  g"  against  its  end.  The 
bar  g'^  slides  up  and  down  in  a  staple  guide  i'\  by  the 
action  of  a  weight  on  a  lever  attached,  with  one  end  to  the 
bar,  and  its  fulcrum  on  the  carriage,  (as  shown  at  h'\  ¥\  pi. 
Y.  fig.  I,)  and  thereby  presses  with  its  end  the  step-bearing 
h",  of  the  shaft  f",  which  bearing  savings  round  about  the 
fulcrum  Z'^  The  handle  U  of  the  box- organ  being  connected 
by  the  wheels  1 5  and  1 6,  with  the  pulleys  h'  and  c',  and  the 
di'ums  K,  which  drive  the  spindles,  the  spinner  now  turns 
the  handle  slowly,  causing  the  spindle  to  revolve  backwards 
through  a  few  turns,  by  which  means  he  backs  off  the  oblique 
coil  of  yarn  last  spun  ;  whilst,  with  his  left  hand,  he  depresses 
the  faller  to  begin  the  winding-on  from  that  part  of  the  cop 
which  has  already  acquired  the  proper  diameter  which  the 
middle  cylindrical  parts  of  the  cop  is  to  have.    At  the  same 
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time  he  begins  to  piisTi  in  tlie  carriage,  and  to  turn  tlie  handle 
in  an  opposite  direction,  so  as  to  wind  on  the  yarn  at  the 
same  rate  as  he  approaches  to  the  roller-beam,  gradually  lift- 
ing up  the  faller  so  as  to  form  a  conical  surface  above.  On 
his  coming  near  the  rollers,  a  piece  of  iron  projecting  from 
the  plank  a,  of  the  carriage,  strikes  against  the  lever  S,  and 
replaces  it  in  its  catch  u\  of  the  balance-lever  E  ;  while  tho 
fork  m'\  attached  to  the  lever  S,  guides  and  pushes  the  other 
uprig'iit  lever  T,  into  its  catch  v' ,  The  mule  being  thus 
made  ready  to  begin  a  new  stretch,  the  spinner  lays  hold  of 
the  lever-handle  Z',  and  thereby  slides  up  the  rod  m',  and 
brings  the  strap  upon  the  uppermost  steam-pulley  M'^  With 
the  rod  m\  is  connected  an  S  arm  n'\  (plate  VI.,  fig.  2,) 
which  goes  underneath  the  weighted  end  of  the  lever  /c", 
(seen  in  dotted  lines,  plate  V.,  fig.  i,)  and  lifting  it  up  presses 
down  the  bar  g'\  which  kept  the  bevel- wheels  1 5  and  1 6, 
in  gear,  whereby  the  shaft  with  the  wheel  15,  is  allowed 
to  fall  down  by  its  weight  out  of  the  teeth  of  the  wheel  1 6. 
Thus  the  handle  U,  remains  out  of  gear  while  the  carriage  is 
in  the  act  of  stretching. 

The  spinner  requires  much  skill  and  dexterity  :  first,  to 
back  off ;  secondly,  to  wind  on  the  yarn  without  breaking  ; 
and  thirdly,  to  give  the  cop  such  a  shape  as  may  facilitate  the 
winding  off,  either  in  the  shuttle,  or  upon  the  reel.  Much  time 
is  often  lost  by  the  spinner  at  the  beginning  of  the  winding- 
on,  in  the  formation  of  the  double  cone,  or  foundation  of  the 
cop,  as  represented  in  plate  V.,  fig.  3,  which  shows  the  double 
cone  a,  d,  h,  c,  first  formed,  on  the  upper  part  of  which  the 
cone  is  built  upwards,  so  as  to  form  a  cylindrical  middle 
part  a,  h,  e,  f.  Such  a  cop  as  contains  most  yarn  in  the  least 
dimensions,  is  the  best  for  unwinding,  but  it  is  very  seldom 
formed  with  due  accuracy  by  hand. 

From  the  front  roller,  motion  is  transmitted  to  the  back 
roller  of  each  side  of  the  mule  by  the  usual  carrier- wheels, 
as  in  other  spinning-machines  (see  plate  VI.,  fig.  2)  ;  and 
from  the  back  roller  to  the  middle  roller,  by  wheels  on  the 
right-hand  end  and  left-hand  end  of  the  roller-beam. 

In  the  mules,  generally,  and  sometimes  in  the  throstles, 
instead  of  covering  the  top  rollers  with  flat  boards  faced  -svith 
flannel,  a  series  of  loose  friction  rollers,  covered  with  flannel, 
are  laid  in  the  hollow  between  the  front  and  middle  top 
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rollers,  wliich,  reyolving  with  different  velocities,  give  an 
intermediate  velocity  to  tlie  loose  one,  wliicli  thus  wipes  or 
rubs  off  any  adhering  fibres  of  cotton. 

The  proprietor  of  one  of  the  best  fine-spinning  mills  in 
Manchester  informed  rne  that  in  good  mnle-spinning  there 
should  be  no  more  stretching  than  is  indispensable  to  make 
the  yarn  level.  The  second  stretch,  in  fine  spinning, 
amounted  formerly  to  1 2  inches,  now  it  never  exceeds  6. 

The  creel-steps,  in  which  the  lov/er  ends  of  the  bobbin- 
skewers  stand,  both  in  mule  and  throstle-frames,  are  minute 
conical  cups  made  of  glazed  pottery,  v/hich  cost  two-pence 
halfpenny  per  gross. 

The  time  taken  to  make  a  stretch  and  wind  it  on,  increases 
with  the  fineness  of  the  yarn,  and  differs  considerably  for  the 
same  numbers  in  different  mills,  according  to  the  qualily  of 
the  yarn,  the  goodness  of  the  machinery,  and  the  dexterity  of 
the  spinner. 

In  one  very  large  factory  at  Manchester,  in  a  mule  con- 
taining 512  spindles,  which  was  spinning  No.  30's  v/eft,  three 
stretchers  of  56  inches  each  were  made  in  68  seconds,  being 
a  stretch  in  rather  less  than  23  seconds.  Another  mule  in 
the  same  factory,  which  contained  340  spindles,  and  was  spin- 
ning 40' s  for  warp,  took  74  seconds  for  three  coii>plete 
stretches,  being  a  stretch  in  rather  less  than  2  5  seconds. 

The  stretcher  mule  of  a  fine-spinning  mill  makes  four 
stretches  in  65  minutes,  being  one  stretch  in  about  1 6  minutes. 

In  the  lower  counts  of  34's  and  36's,  25  hanks  v/eekly  per 
spindle  may  be  considered  a  fair  average  of  mules  in  well- 
going  mills. 

One  experienced  cotton-spinner  informed  me  that  v\'arp  is 
twisted  to  the  left  hand,  and  weft  to  the  right. 

In  one  factory  a  fine-spinning  mule  made  a  stretch  of  yarn, 
No.  170's,  excellent  quality,  in  one  minute.  In  another,  I 
found  that  a  minute  and  a  half  was  consumed  in  making 
similar  yarn.  When  the  number  exceeds  220's  nearly  two 
minutes  are  taken  to  a  stretch  in  some  factories.  The  num- 
ber of  breakages  of  threads  is  also  an  important  object  of 
comparison.  In  one  fine-spinning  mill  at  Manchester,  I  have 
observed  the  number  of  threads  which  require  piecing  at  every 
stretch  to  be  three  times  as  great  as  those  in  another  mill  spin- 
ning like  numbers.    The  quality  of  the  yarn  is  tried  by 
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several  tests.  Tlie  weight  vrliicli  is  just  requisite  to  break  it 
determines  its  strengtli ;  and  if  this  weight  bo  uniform  over 
successive  lengths,  the  yarn  is  of  uniform  strength.  Its  levol- 
ness  is  tried  by  drawing  it  in  a  wet  state  between  the  forefinger 
and  thumb,  a  test  in  delicate  hands  susceptible  of  great  pre- 
cision. The  uniformity  and  sufficiency  of  the  twist,  as  well 
as  the  softness,  smoothness,  and  firmness  of  the  texture,  must 
all  be  taken  into  account,  and  are  readily  ascertained  by  the 
experienced  taher  in  of  ivorh  in  a  cotton-mill. 

The  second  stretch,  to  draw  down  and  equalize  the  yarn, 
is  seldom  used  in  spinning  the  low  numbers,  by  wiiich  much 
time  is  saved. 

About  14  years  ago,  13  per  cent,  of  the  threads  used  to 
break  at  every  stretch ;  3  or  4  per  cent,  are  reckoned  a  large 
proportion  now.  In  fact,  the  best  spinning  mules  that  I 
have  observed,  both  in  this  country  and  in  Alsace,  seldom 
break  more  than  i  per  cent,  of  the  threads  in  each  stretch — a 
circumstance  indicating  surprising  perfection  in  the  manu- 
factures, if  we  consider  the  feeble  cohesion  of  the  finer  yarns. 

The  degree  of  tvfist  communicated  to  a  given  length  of 
yarn  may  be  readily  found  in  the  throstle  by  comparing  the 
surface  motion  of  the  delivering  rollers  v/ith  the  rotatory 
speed  of  the  spindles  :  thus  v/hen  the  front  rollers,  one  inch, 
in  diameter,  turn  go  times  per  minute,  they  give  out  282f  in 
that  time,  v/hile  the  spindles  make  5,000  revolutions ;  the 
twist  communicated  is  therefore  17  7-1  oth  turns  in  every 
inch;  but  in  the  mule  the  relative  velocities  of  the  front 
rollers  and  the  spindles  are  not  so  directly  observable. 

In  the  mule  the  speed  of  the  spindles  should  never  exceed 
4,500  turns  in  the  minute,  lest  their  upper  part  maybe  made 
to  oscillate  and  damage  the  yarn.  Mr.  Montgomery  has 
given  the  following  Table  of  Draughts,  calculated  for  a  cro\m 
wheel  of  72  teeth,  a  back  roller  wheel  of  56  teeth,  and  a  front 
roller  pinion  of  1 8  teeth,  the  diameter  of  the  front  roller 
being  one  inch,  and  of  the  back  roller  7-Sths  ;  showing  the 
draughts  produced  by  any  grist-pinion  containing  from  20  to 
35  teeth. 
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(jrrist  X  inions. 

XyXaUgU  to* 

(jrnst  1  inions. 

20 

12*8 

28 

Q  •  14. 

2 1 

12*  18 

2Q 

8*  82 

22 

ii'63 

8.53 

23 

11*  12 

31 

8-25 

24 

io'66 

32 

8*  00 

25 

10*24 

33 

7-75 

26 

9*84 

34 

7*52 

27 

9-48 

35 

7-31* 

In  tlie  Scotcli  cotton-mills,  2  5  twists  are  allowed  to  the 
incli  for  warps  of  No.  50,  and  wefts  of  No.  60 ;  from  which, 
if  a  standard  be  taken,  we  may  calculate  approximately  the 
proportional  number  of  twists  to  be  given  to  another  number 
of  yarn, — say  70,  by  the  following  rule  :— 
As  50  :  2  5^  : :  70  : 

X  70 

^2  _     J  ^      ^  875;  of  which  the  square  root  is  29*6, 

showing  on  this  principle  that  warp -yarn,  No.  70,  should 
have  29*6  twists  per  inch.  This  rule  requires,  however,  to 
be  modified  in  its  application  to  fine  numbers.  The  follow- 
ing empirical  rule  has  also  been  offered  as  affording  a  ready 
approximation.  Multiply  the  square  root  of  the  intended 
number  of  hanks  per  pound  by  3f,  if  for  warp-yarn,  and  by 
3^,  if  for  weft-yarn  ;  the  products  will  be  the  respective  twists 
per  inph.  Thus  in  the  above  example,  the  square  root  of  70 
is  8*366,  which  multiplied  by  3!  is  31*372,  being  nearly  two 
twists  above  the  quantity  given  by  the  former  rule.  Were 
the  square  root  multiplied  by  3^-,  the  product  would  give  a 
better  accordance.  The  former  rule  may,  therefore,  be  con- 
sidered as  the  more  correct  of  the  two. 

But  the  exact  calculation  for  mule  spinning,  or  the  elonga- 
tion of  a  given  number  of  roving  in  passing  through  the 
drawing-rollers,  and  degree  of  twist  which  the  thread  receives 
from  the  spindles,  may  be  readily  made  on  the  following 
principles.    Suppose  the  central  wheel  on  the 

rim  to  have  48  teeth 

The  second  conical  wheel  fixed  on  the  upper 
end  of  the  bevel  or  tumbling  shaft  .       .  54 

*  Theory  and  Practice  of  Cotton-spinning,  p.  176. 
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The  tliircl  bevel-wheelj  on  tlie  lower  end  of 
this  shaft  ...... 

The  fourth  bevel-wheel,  on  the  shaft  joining 
the  back  rollers  ..... 

The  pinion  on  the  same  shaft 
The  spur- wheel  on  the  adjoining  parallel 

shaft  driven  by  that  pinion 
The  change  pinion  ..... 

The  wheel  on  the  end  of  the  back  rollers, 
driven  by  the  pinion  .... 

The  wheel  on  the  outer  end  of  the  back 
rollers  ....... 

The  pinion  on  the  outer  end  of  the  middle 
:         rollers  ....... 

The  diameter  of  the  back  and  of  the  second 
rollers  ....... 

The  diameter  of  the  front  rollers 

-  After  a  complete  revolution  of  the  rim,  or  great  fly-wheel 
of  the  mule,  we  shall  have  the  following  changes  of  position 
according  to  the  common  calculations  of  toothed  wheel- 
work: — X  %  =  0*60;  whence  i  :  o*6o  denotes  the 
relative  velocity  or  movement  of  the  rim-wheel  to  the  front 
roller ;  that  is  to  say,  when  the  rim-wheel  has  made  one 
complete  turn,  the  front  roller  has  made  only  six-tenths  of  a 
revolution. 

^  X  72  ^  ^*  ^  3  ?  whence  we  have  the  relative  velocities 
of  the  rim-wheel,  the  front  roller,  and  the  back  roller  as  the 
three  numbers : — i  ;  o* 60  ;  0*13,  or  100  ;  60  ;  13. 

As  the  diameter  of  the  front  roller  is  one  inch,  its  circum- 
ference is  about  3-^,  or  38  twelfths;  but  as  it  makes  only-^ 
of  a  tm^n,  the  movement  of  its  circumference  will  be  0*6  x 
2  =  §5  or  22  twelfths  and  |-,  whilst  the  rim  makes  one 
revolution. 

The  back  roller  being  f  or  ^  of  an  inch  in  diameter,  has  a 
circumference  of  about  28  twelfths;  but  as  it  makes  only 
,^of  a  revolution,  its  surface  movement  by  one  turn  of  the 
rim  will  l>e  X  =  3*64  twelfths  of  an  inch  only.  Hence 
tlie  3-64  twelfths  of  roving  taken  in  by  the  back  roller,  furnish 


35  teeth 

52 
24 

90 
21 

42 

25 
22 

f  inch 
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2  2  twelfths  and  ^-  of  elongated  thread ;  showing  the  draught  1 
to  he  If'  =  6*26  times.  Hence,  if  the  roving  in  the  creel 
furnished  by  the  fine  bobbin-and-fly-frame  was  of  Iso.  8,  the 
resulting  yarn  upon  the  mule,  without  any  stretching  by  the 
gain  of  the  carriage,  would  be  No.  50;  that  is  the  number  8 
multiplied  by  6*26. 

The  slight  draught  vdiich  takes  place  between  the  back 
and  middle  rollers,  in  consequence  of  the  difference  in  the 
number  of  teeth  in  their  respective  wheels,  can  introduce  no  jj 
change  in  the  total  elongation  now  stated  :  this  being  made  } 
merely  at  two  steps,  the  first  and  smaller  portion  between  the  ' 
back  and  middle  rollers,  the  second  and  greater  between  the  ! 
middle  and  front  rollers.  i 

The  relative  speed  of  the  back  and  front  rollers  may  be 
changed  by  substituting  greater  or  smaller  pinions,  for  the  a 
existing  change  pinion  previously  described.  . 

As  to  the  twist  of  the  thread,  it  may  be  calculated  still 
more  readily  from  the  following  data  : — the  diameters  of  the  | 
groove  in  the  rim  or  fiy-band  groove,  that  of  the  twist-pulley  J 
groove,  the  drum-band  grooves,  and  the  v/harves  on  the  \ 
jDulleys.    The  guide-pulleys  merely  change  the  direction  of 
the  motion,  without  affecting  its  degree.    We  shall,  therefore, 
find  that  for  each  turn  of  the  liy,  v/hicli  causes  2  2  twelfths  ' 
and      of  an  inch  of  thread  to  be  delivered,  the  spindles  will  : 
make  with  the  above  dimensions  68  revolutions  and  xV?  or  36 
turns  for  every  inch  of  yarn  given  out ;  but  this  twist  is  only 
about  two-thirds  of  wdiat  ought  to  be  given,  the  remainder  ^ 
being  communicated  after  the  stretch  is  finished,  as  already  I 
described. 

The  pinion  on  the  shaft  i^'hich  joins  together  the  front  i 
fiuted  rollers  has  1 6  teeth,  and  drives  the  mendoza  wheel  of  ! 
90  teeth;  their  relative  motion  is  denoted  by  ^  -  o'i8  | 
nearly,  for  each  turn  of  the  pinion  shaft ;  but  as  with  the 
front  rollers  it  makes  only  o'6  of  a  turn,  the  mendoza  wheel  ] 
will  consequently  make  only  o*ii  of  a  turn  =  o*6ox  o-i8,  in 
the  same  time  that  the  rim-wheel  makes  one  complete  revolu- 
tion.   If  the  diameter  of  the  mendoza  pulley  which  takes  out 
the  carriage  be  68  twelfths  of  an  inch,  its  circumference  will 
be  2 1 3  twelfths  ;  but  as  it  makes  only        of  a  turn,  its  surface 
motion  will  be  only  2  3  twelfths  and  4f  of  an  inch,  exceeding  . 
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\  by  T  oV  ^  twelfth  the  length  of  thread  delivered  by  the 
'  front  rollers.  This  quantity,  equal  to  about  -jV  of  an  inch, 
i  is  the  elongation  which  the  yarn  receives  from  the  motion  of 
the  carriage,  or  the  gain  upon  the  stretch  for  every  revolution 
of  the  rim.  If  the  stretch  be  56  inches  =672  twelfths  of  an 
inch,  the  carriage  will  come  out  in  about  285  revolutions  of 
the  rim  =  and  the  twist  will  be  completed  by  1 4  J  tm-ns, 
constituting  in  all  504-  turns  of  twist  for  No.  50,  at  the  rate 
of  one  twist  per  inch  for  each  number.  The  v/heel  v/hich 
y/orks  in  the  worm  cut  in  the  boss  on  the  end  of  the  rim- 
shaft,  should  have  therefore  50  teeth  in  this  construction. 
:  The  gain  of  the  stretch,  produced  by  the  excess  in  the  motion 
of  the  carriage  above  the  surface  motion  of  the  front  rollers 
upon  each  series  of  threads,  will  be  equal  to  50^x0*63:= 
3 1 1"  twelfths  of  an  inch,  or  2  inches  7  J  twelfths  in  a  mile, 
where  no  second  stretch  is  employed. 

If  two  and  a  half  stretches  =  1 40  inches  of  yarn,  or  1 1 
feet  and  8  inches,  be  formed  per  minute  upon  each  spindle, 
700  feet  will  be  made  each  hour,  and  8,050  feet  in  11 -J  hours 
=  2,683-^  yards  =  3  |- hanks  nearly  of  840  yards  each ;  and 
if  each  mule  contains  3  60  spindles,  of  v/hicli  a  spinner  worivs 
a  pair,  he  will  turn  off  3  shanks  X  720  =  2,204  £anks  of  5o\s 
'   =  40  lbs.  of  yarn  in  the  day's  work. 

As  the  spinner  works  a  pair  of  mules  at  a  time,  were  the 
head-stocks  placed  in  the  middle  of  the  roller-beam  of  each 
mule,  they  would  interfere  with  each  other,  for  v/hich  reason 
they  are  placed  each  a  little  to  the  right  of  the  centre, 
leaving  the  larger  space  to  the  left  where  the  si3inner 
stands.  This  inequality  varies,  but  is  frequently  in  the 
proportion  of  tT\^oto  three,  so  that  in  a  mule  of  360  spindles, 
144  are  on  the  left  side  of  the  head-stock,  and  216  on  the 
right. 

The  following  method  of  computing  the  draught  and 
twist  in  the  mule  is  somewhat  simpler  than  the  preceding. 
As  the  wheel  on  the  rim-shaft  has  in  many  mules  the  same 
number  of  teeth,  namely  50,  yvith  that  on  the  front  roller, 
both  may  be  left  out  of  view.  Multiply  the  nmnber  of  teeth 
in  the  driving-wheels  for  one  product,  and  the  number  of 
teeth  in  the  driven  wheels  for  another.  Divide  the  former 
!  number  by  the  latter,  and  the  quotient  will  be  the  relative 
revolutions  of  the  front  roller,  which,  multiplied  by  the 
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revolutions  of  the  rim  per  minute,  will  give  the  speed  of  the 
front  rollers  in  that  time.  Let  there  be  35  teeth  in  the  wheel 
upon  the  lower  end  of  the  bevel-shaft,  and  54  in  that  upon  its 
upper  end  =  0*648  ;  and  if  the  rim  make  90  revolutions 
per  minute,  then  90x0-648  =58*82  =  the  number  of  revolu- 
tions of  the  front  roller  per  minute. 

The  rotation  of  the  spindle,  compared  with  the  speed  of 
the  rim-band,  may  be  thus  computed.  If  the  diameter  of  tlie 
rim  be  36  inches,  the  groove  for  the  band  in  the  twist-pulley 
be  14  inches,  and  that  of  the  drum-band  be  i  5,  the  whorls  or 
wharves  being  one  inch  in  diameter  ;  multiply  the  diameter  of 
the  rim  by  that  of  the  drum  groove,  and  divide  the  product  by 
the  diameter  of  the  twist-pulley  groove ;  thus,  in  the  above  case, 
36^i5_  _  ^  g  4  __  revolutions  of  the  spindle  for  one  of  the  rim. 
If  this  number  be  multiplied  by  90  =  the  rotations  of  the  rim 
per  minute,  the  product  3,4717  is  the  revolution  of  the 
spindle  per  minute. 

In  the  second  speed  of  the  rim,  its  revolutions  may  be  1 1 5 
per  minute,  whence  ii5X38f  =  4,553  turns  of  spindle  per 
minute  in  second  speed. 


General  Explanation  of  the  Self-actor  Mule. 

The  rollers  deliver  the  yarn,  the  carriage  is  taken  out,  and 
the  spindles  are  turned  by  bands  from  tin  drums  to  which 
motion  is  given  by  the  twist-pulley  M,  as  in  a  hand-mule. — 
See  figs.  77  and  79. 

The  next  motion  is  backing-off  the  spindles  to  uncoil  a 
sufficient  quantity  of  yarn  to  allow  the  faller  to  descend,  and 
carry  with  it  the  yarn  to  the  point  where  it  is  to  begin  to  be 
wound  on  the  spindles.  The  carriage  is  then  drawn  in,  and 
the  spindles  receive  the  yarn  so  distributed  as  to  form  a  cop. 
These  operations  are  regulated  by  machinery,  instead  of  by 
hand,  as  in  a  common  mule. 

On  the  rim-shaft  a  are  three  pulleys  of  equal  diameter,  of 
which  one,  C",  runs  loose  on  the  shaft  to  receive  the  strap 
D,  when  out  of  action.  C  is  always  revolving,  and  works  a 
leather  friction-pulley  to  turn  the  cam  shaft  h  one  quarter 
roimd  to  perform  a  change  at  four  different  times  during  one 
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complete  motion  of  tlie  mule  ;  these  four  cliaiiges  are, —  ist, 
to  put  the  front  rollers  in  motion  to  draw  out  the  carriage,  to 
turn  the  spindles  to  give  twist  to  the  yarn  ;  2nd,  to  stop  the 
rollers  and  carriage,  and  give  an  extra  quantity  of  twist  to  the 
yarn  if  required  ;  3rd,  to  back  off  the  spindles  and  lower  the 
faller  to  the  point  where  the  yarn  should  begin  to  be  wound 
on  ;  4th,  to  draw  in  the  carriage  by  means  of  a  band  work- 
ing on  a  scroll  F,  and  to  turn  the  spindles  at  the  required 
speed  to  receive  the  yarn  distributed  so  as  to  form  a  cop. 
C  is  turned  by  the  strap  D,  to  take  out  the  carriage,  and  give 
twist  to  the  yarn,  while  the  carriage  is  going  out,  and  after  it 
is  stopped. 

C  is  then  released  from  the  strap  D,  and  a  crossed 
strap  D'  slides  from  the  loose  pulley  C",  to  C,  to  back 
off  the  spindles  and  lower  the  faller.  To  draw 
in  the  carriage  and  wind  on  the  yarn,  strap  D  slides 
again  on  to  C,  and  thereby  gives  motion  to  the  scroll  F,  to 
the  quadi-ant  P,  which  regulates  the  winding-on  of  the  yarn, 
and  to  the  faller  which  gradually  rises  and  guides  the  yarn  to 
be  wound  on  the  spindles.  The  v/inding-on  of  the  yarn  is 
performed  thus : — there  is  a  drum  or  barrel  G,  connected  by 
wheels  with  a  pulley  v,  placed  horizontally,  and  driving  the 
tin  drums  which  give  motion  to  the  spindles,  fig.  78..  To  this 
barrel  G  are  attached  two  cords  or  chains,  one  end  of  each  of 
which  is  fastened  to  its  circumference,  and  the  other  end  of 
one  is  fixed  to  a  movable  nut  worked  by  a  screw  along  the 
radius  of  the  quadrant  P,  as  less  speed  is  required  to  be 
given  to  the  barrel,  and  thence  to  the  spindles,  on  account  of 
the  increasing  size  of  the  cop.  The  end  of  the  other  cord 
or  chain  is  conducted  over  pulleys  to  the  back  of  the  mule,  and 
to  it  a  weight  d"  is  attached,  which  thus  pulls  at  the  external 
circumference  of  the  barrel,  and  causes  it  to  revolve  as  fast 
as  the  other  cord  or  chain,  connected  with  the  quadrant, 
will  allow.  A  weighted  lever  Ji'"  has  one  end  resting  on  a 
stud  fixed  on  the  mule,  and  which  moves  in  and  out  with 
the  carriage,  the  other  end  of  the  weighted  lever  hangs  by 
a  chain  on  the  fallers,  and  as  the  cop  gets  larger,  the 
spindles  winding-on  too  fast,  cause,  by  the  tension  of  the 
yarn,  the  lever  to  descend  a  little,  and  press  a  strap 
against  a  fixed  point ;  and  as  the  carriage  goes  in  it  draws 
with  it  the  strap,  causing  the  nut  w  to  go  towards  the 
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circumference  of  tlie  quadrant,  and  let  oii  less  cord  so 
as  to  turn  the  barrel  o  fewer  times  during  the  going 
in  of  the  carriage,  and  consequently  the  spindles  revolve 
more  siovvdy. 

Description  of  fJie  Self- Actor  Mule, 

A  self-actor  is  a  mule  in  which  not  only  the  stretch  is 
performed  by  the  moving  povv^er,  but  also  the  backing- off,  the 
return  of  the  carriage,  and  the  winding-on  of  the  yarn, — the 
operations  succeeding  each  other  v/ithout  any  interruption  by 
certain  disengagements  of  mechanism  performed  by  the 
machine  itself;  so  that  attendants  have  nothing  to  do 
but  to  watch  its  movements,  to  piece  the  broken  ends 
w^hen  the  carriage  begins  to  leave  the  roller-beam,  and  to 
stop  it  whenever  the  cop  is  completely  formed,  as 
indicated  by  the  bell  of  the  counter  attached  to  the  working 
gear.  (A  similar  counter  is  attached  to  the  automatic  reel, 
p.  1 68.) 

The  self-acting  mule  of  Messrs.  Sharp,  Hoberts,  and  Co., 
differs  from  the  fine-spinning  mule  just  described.  It  has 
its  head- stock  advanced  in  the  front  of  the  roller-beam,  near 
to  the  middle,  and  thus  separates  the  spindles  of  the 
carriage  into  a  right-hand  and  a  left-hand  series,  and  will 
serve  to  illustrate  that  class  of  mules.  Fig.  77  exhibits  a 
side  view  of  the  head-stock,  or  a  cross  section  of  the  mule  close 
to  the  head-stock,  with  the  carriage  shown,  in  the  position  of 
about  the  half-stretch. 

Fig.  78  is  a  plan  of  the  head-stock,  with  part  of  the  adjoin- 
ing rollers  on  the  right  and  left  hand.  In  this  j)lan,  the 
top  part  of  the  head-stock  has  been  removed  to  show  the 
parts  underneath ;  but  it  is  shovv^n  in  a  separate  plan, 
%79- 

Fig.  80  is  a  cross  section  of  the  mule,  exhibiting  its  spinning- 
parts. 

Fig.  81  is  a  front  view  of  the  middle,  being  that  part  of  the 
carriage  w^hich  moves  under  the  head-stock,  exhibiting  a  few 
spindles  on  each  side. 

Fig.  82  is  the  frame  of  the  opposite  side  of  the  head-stock, 
the  fellow  of  that  seen  in  fig.  77. 
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P  Figs,  83  and  84  show  a  few  parts  of  tlie  machine  in  double 
scale,  ^/hich  will  be  referred  to  in  the  sequel. 


:    Fig.  to.— Self-actor  Mule.   Plan  of  top  of  Head-stock.    Scale,  tliree-fourtlis  of  an 
inch  to  the  foot. 

A,  A,  A,  fig.  77,  is  tlie  frame  of  cast  iron,  to  wMcli,  on 
oacli  side  of  the  head-stock,  is  fixed  the  roller-beam  B,  shov/n 
in  section.  C,  C,  C",  are  three  steam-pulleys  on  a  horizontal 
shaft  a.  The  pulley  C,  fixed  together  with  the  wheels  i, 
upon  a  boss,  and  running  loose  upon  the  shaft.  0'  is  fixed  on 
the  shaft,  and  0",  being  of  a  smaller  breadth,  is  a  loose  pulley. 
There  are  two  straps,  D  and  D',  to  move  these  pulleys.  The 
first  drives  the  pulleys  C  and  C  together  by  covering  one- 
half  of  each  ;  but  it  slides  during  a  certain  period  of  each 
YN^orking  on  the  pulley  C  alone,  and  continues  to  do  so  till  a 
new  stretch  begins.  At  the  same  time  the  strap  D\  which 
moves  more  slovvdy,  and  in  the  contrary  direction,  runs  for  a 
few  seconds  on  the  pulley  C,  and  immediately  thereafter  goes 
back  to  its  loose  pulley  C".  The  pulley  C,  which  is  always 
kept  moving  with  uniform  velocity,  drives  the  apparatus  by 
which  the  motions  are  cha,nged,  p.nd  brings  also  back  the 
carriage  towards  the  roller-beam,  when  all  other  motions  are 
stopped.  The  said  apparatus  consists  of  the  cam-shaft  h,  v/ith 
a  pulley  c,  called  the  friction-pulley,  which  has  four  grooved 
cavities,  at  equal  distances,  in  its  circumference,  parallel  to 
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the  axis,  in  any  one  of  whicli  the  leather-covered  pulley  t?,  fig. 
72,  may  slide  when  revolving  opposite  to  the  groove.  This 
pulley  d  is  put  in  motion  by  wheel  2,  on  its  axis,  driven 
from  the  wheel  i,  connected  with  the  steam-pulley  C.  When 
an  edge  of  any  one  of  the  grooves  of  the  pulley  c,  by  the 
action  of  a  spring,  is  made  to  press  against  the  leather- 
covered  pulley  d  the  latter  will  turn  by  friction  the  pulley 
c,  through  a  quadrantal  arc,  till  the  shaft  h  is  arrested  by  a 
catch,  which  prevents  the  further  action  of  the  spring,  and 
makes  the  pulley  d  run  in  the  concavity  of  the  next  groove. 
By  disengaging  the  catch,  the  grooved  pulley  c  will  turn 
through  another  quadrant,  and  so  in  succession,  making  four 
different  motions  in  one  complete  stretch.  3  is  a  pinion 
on  the  shaft  a,  which  drives  by  means  of  a  carrier-wheel  4 
the  wheel  5,  fixed  upon  the  shaft  e ;  from  this  shaft  motion 
is  given  to  the  shaft  /,  connecting  the  front  rollers  of  both  g 
sides  of  the  machine  by  means  of  the  bevel-wheels  6  and  ^ 
7.  On  this  shaft  is  also  a  pinion  8,  driving  the  wheel  9,  on 
the  shaft  with  a  drum  E,  which  draws  the  carriage  out  by 
means  of  a  rope,  fig.  78.  The  rollers  are  stopped  by  the  M 
machine  pushing  the  bevel- wheel  7  out  of  gear  with  6,  draw-  * 
ing  the  coupling  ends  Ji  from  the  pinion  8,  making  this 
loose  on  the  shaft  /,  and  at  the  same  time  pushing  into  gear 
the  little  bevel-wheel  10,  with  the  wheel  11,  v/hence  the 
drum  E  now  derives  its  motion.  The  wheel  10  is  driven 
by  a  strap  going  from  the  little  pulley  m,  on  the  shaft  e,  to 
the  larger  pulley  Z,  on  the  shaft  ^,  thus  giving  a  rather  slow 
motion  to  the  drum  E  and  to  the  mule-carriage.  From  the 
front  roller-shaft,  motion  is  given  in  the  usual  way  to  the  back 
roller-shaft  by  carrier  wheels ;  the  carrier-shaft  n  serving 
for  the  rollers  on  both  sides  of  the  machine. 

F  is  a  twofold  spiral  scroll,  moving  with  a  shaft  in  bear- 
ings of  the  frame  A,  seen  in  figs.  77  and  78.     To  the 
smaller  diameters  of  the  scrolls  are  attached  ropes  going  round 
the  spirals,  and  thence  they  go  to  be  fixed,  after  a  few  tm'ns, 
the  one  on  the  drum  E,  and  the  other  on  the  guide-barrel  G.  i 
Two  other  ropes  are  attached  to  these  two  barrels  E  and  G,  ] 
having  their  other  ends  fixed  to  two  small  barrels  0  and  p,  at  the  ] 
<5arriage  H,  fig.  77,  which  ropes  can  be  tightened  by  turning  j 
the  ratchet-wheels  on  the  axes  of  the  barrels,  v/hich  are  I 
secured  by  clicks.    The  spiral  scroll  F  has  nothing  to  do  in  | 
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the  bringing  ont  of  tlie  carriage,  whicli  is  performed  by  the 
revolving  tlrum  E.  This,  however,  being  disengaged  by 
shifting  the  wheel  i  o  out  of  gear  with  1 1 ,  the  carriage  stops 
till  it  is  to  be  returned,  when  the  pinion  12  is  thrown  in 
gear  with  the  bevel- wheel  13,  which  acts  ujDon  the  shaft  of 
the  scroll  F.  This  now  moves  the  carriage,  first  with 
an  increasing  speed,  and  then  with  a  speed  decreasing,  as  it 
approaches  the  roller-beam,  the  drawing-out  ropes  remaining 
equally  stretched,  since  the  scroll  gives  off  in  one  direction 
as  much  rope  as  it  takes  up  in  another.  The  pinion  1 2  is 
fixed  upon  the  shaft  ^,  w^hich  is  constantly  revolving  (although 
not  shifted  in  gear  with  13),  being  driven  by  the  wheel  14, 
which  receives  its  motion  from  the  carrier- wheel  15,  fig.  79, 
fixed  with  1 6  upon  the  shaft  r.  The  wheel  1 6  gets  its  motion 
from  the  wheel  i,  which  drives  also  the  friction-pulley  d. 

We  shall  now  describe  the  driving  parts  in  the  carriage : 
s  is  an  inclined  shaft,  standing  parallel  to  the  axis  of  the 
drums  K,  fig.  80,  from  which  the  wharves  of  the  spindles  are 
turned  by  cords.  On  the  shaft  s,  is  the  double-grooved 
pulley  I,  from  which  the  drums  K,  on  the  left  and  right- 
hand  sides  of  the  carriage,  are  driven  by  bands  as  usual.  On 
the  under  end  of  the  shaft  s  is  a  bevel- wheel  17,  which  is 
shifted  in  gear,  either  with  the  bevel- wheels  18  or  19,  fig.  8 1 . 
The  wheel  18  is  on  the  same  shaft  with  a  double-band 
pulley  L  (77  and  81),  which  is  driven  by  an  endless  band 
from  the  pulley  M,  fixed  on  the  principal  shaft  e,  and  which 
is  called  the  twist-pulley.  The  endless  band  comes  from  the 
twist-pulley  M,  over  the  tv/o  guide-pulleys  t  and  u,  seen  in 
plan,  fig.  78,  and  partly  in  77 — one  end  of  this  band  going 
over  the  guide-pulley  N,  and  round  the  driving-pulley  L  ; 
then  back  round  the  guide-pulley  again,  and  once  more  over 
the  pulley  L  :  convolutions  intended  to  increase  the  friction 
between  the  band  and  pulley,  so  as  to  effect  the  rotation  of 
the  spindles.  The  endless  band  goes  thereafter  round  the 
horizontal  tightening  pulley  v,  and  thence  back  over  the 
other  guide-pidley  t,  up  to  the  twist-pulley  M.    See  fig.  81. 

After  the  backing-off  is  performed,  the  shaft  s  is  now 
shifted  with  its  bevel- wheel  17,  in  gear  with  the  wheel  19, 
on  whose  shaft  is  a  wheel  20,  which  is  moved  by  another 
wheel  2 1 ,  fixed  on  the  shaft  of  the  barrel  O,  or  winding-on 
drum,  which  has  grooves  for  receiving  the  convolutions  of  a 
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chain  attaclied  to  it.  The  other  end  of  the  chain  is  fixed  to 
a  point  IV,  of  the  apparatus  P,  fig.  77,  to  be  presently 
described.  The  carriage,  in  moving  backwards  to  the  roller- 
beam,  causes  therefore  the  drum  O,  to  revolve  as  the  chain 


Fig.  80.— Self-actor  Mule.   Cross  Section  of  the  spinning  parts.   Scale,  tliree-foiirths  of 
an  inch  to  the  foot. 


pulls  it  round,  its  other  end  being  fixed  at  the  point  ii\ 
Thus,  the  shaft  s  revolves  slowly,  being  set  in  motion  by 
means  of  the  train  of  wheel- work,  21,  20,  19,  and  17,  and 
which,  during  the  going  in  of  the  carriage,  makes  the  spindles 
to  revolve,  and  by  the  depression  of  the  faller,  to  wind  on  the 
yarn.  P  is  a  toothed  quadrant,  turning  freely  on  a  centre  x. 
It  has  a  grooved  arm  y,  in  front  of  which  is  a  screw,  bearing 
on  its  central  end  a  little  bevel- wheel  22,  in  gear  with 
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(inotlier  2  turning  witli  a  little  pulley  z,  011  an  axis.  In  tlio 
gi-oove  of  the  said  arm  slides  a  nut  10,  being  tlie  point  to 
wliicli  tlie  end  of  tlie  above  cbain  is  attached,  moving  gradu- 
ally to  the  end  of  the  screiv  by  turning  tlie  pulley  z,  and  con- 
sequently the  bevel-wbeels  23  and  22,  the  last  of  wbich  is 
lixed  upon  the  screw  7j.    This  quadrant  moves  through  one- 


Fig.  81. — Self-actor  Mule.   Front  View  of  the  middle  of  the  Carriage. 
Scale,  three-four  Lbs  of  an  inch  to  the  foot. 


fourth  of  a  circle  during  the  going  out  of  the  carriage,  being 
in  gear  with  the  pinion  24,  on  the  shaft  of  the  guide-barrel  G, 
round  which  the  ropes  pass  which  tahe  out  the  carriage. 
Thereafter  the  scroll  F,  moving  back  the  carriage  v/ith  a 
varying  velocity,  gives  by  the  pinion  24  a  corresponding  jjo- 
turning  motion  to  the  s^^d  quadrsint,  by  which  means  the 
nut  10  is  caused  also  to  describe  a  quadrant  of  a  circle  of 
greater  or  less  diameter,  according  to  the  point  of  the  arm- 
radius  to  which  it  has  been  screwed  by  the  bevel- wheels 
22  and  23.  By  this  action,  the  drum  O  does  not  turn  in 
proportion  to  the  advance  of  the  carriage  ;  the  point  id,  to 
which  the  end  of  the  chain  of  that  drum  is  attached,  following 
the  motion  of  the  carriage,  in  the  proportion  of  the  cosines 
of  the  arcs  through  which  the  quadrant  P  has  turned.  The. 
turning  of  the  drum  O  is  thereby  increased  as  the  said 
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cosines  diminish,  and  therefore  turns  the  spindle  faster  as  the 
carriage  approaches  the  roller-beam,  the  faller  guiding  the 
threads  gradually  upon  the  thinner  diameter  of  the  cop 
already  made.  In  the  beginning  of  building  the  cop,  the 
nut  w  is  nearest  to  the  centre  of  the  quadrant  P,  and  may 
then  be  considered  as  a  fixed  point  for  the  chain,  causing 
therefore  the  spindles  to  turn  with  the  carriage  during  its 
going  in,  as  represented  above.  During  the  making  of  the 
double-cone  foundation  of  the  cop,  the  nut  lu  is  moved 
gradually  tov/ards  the  extremity  of  the  arm  y,  thus  describing 
increasing  quadrantal  arcs,  and  thereby  causing  the  spindles 
to  tm^n  at  each  stretch  more  slowly  at  the  beginning,  and 
more  quickly  towards  the  end,  of  the  winding- on,  the  faller 
beginning  the  winding-on  each  time  at  a  higher  point  of  the 
spindle.  When  the  double  cone  is  made,  the  winding-on, 
guided  by  the  quadrant  P,  remains  constant,  as  the  nut  lo 
does  not  move  any  more  while  the  faller,  after  each  stretch, 
continues  to  lay  on  the  winding  from  a  higher  point  of  the 
spindle.  The  motion  to  the  screw  y  is  given  at  each  stretch 
in  the  following  way: — over  the  little  pulley  z,  fig.  77,  and 
over  the  guide-pulley  a',  fixed  to  the  frame,  figs.  77  and  78,  is 


Fig_  83.— Details  of  the  Self-acto'r.   Scale,  one  inch  and  a  half  to  the  foot. 

an  endless  strap,  a  certain  length  of  which  is  moved  during 
the  going  back  of  the  carriage  in  forming  the  double-cone 
foundation  of  the  cop.  h'  is  a  lever,  connected  with  the 
faller  arm  C  by  a  chain,  and  which,  when  the  faller  sinks, 
presses  upon  the  said  strap,  and  pinches  it  again  to  the 
plate  d'  (fig.  81),  whereby  it  is  fixed  by  the  returning  car- 
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riage,  and  drawn  along  with  it,  till  tlio  fallor  d  rises  again, 
and  lifts  tlio  weight  of  the  pinching  lever  V  from  the  plate. 
After  the  double  cone  is  made,  the  faller  no  longer  descends 
so  lov/  as  to  permit  the  lever  6  to  press  upon  the  strap,  after 
■which  the  nut  w  is  no  further  moved  outwards  ;  and  thence- 
forth the  cop  continues  to  be  bnilt  by  winding  on  nniform 
conical  surfaces  of  yarn  npon  the  top  cone  a,  6,  of  the 
foundation,  as  shown  by  dotted  lines  in  plate  V.  fig.  3,  the 
faller  at  each  stretch  descending  less  and  less,  and  conse- 
quently beginning  the  winding-on  at  successively  higher 
points. 

On  the  carriage,  figs.  80  and  81,  are  two  shafts  and  /', 
running  the  whole  length  of  the  carriage,  the  iirst  of  which  is 
the  faller  shaft,  and  the  second  the  counterfaller  shaft,  which 
latter  is  here  put  in  front  of  the  carriage.  On  either  side  ct 
the  carriage,  both  are  moved  by  small  arms  attached  to  them, 
and  by  connecting  rods  joined  to  arms  i'  and  A-/,  fixed  on  the 
ends  of  the  horizontal  shafts  1!  and  w^'.  The  faller  shaft  e  is 
always  kept  up  by  several  spiral  springs  v/orking  on  arms 
attached  to  it,  unless  it  is  depressed  during  the  winding-on 
action  of  the  machine.  On  the  counterfaller  shaft  /'  are 
several  segments,  from  v/hich  are  suspended  by  chains, 
w^eights  7^',  which  are  directly  proportional  to  the  number  of 
threads,  and  inversely  to  the  fineness  of  the  yarn  (see  in- 
structions, p.  158),  which  serve  to  support  the  threads  during 
their  v/inding  on  the  spindles — a  point  explained  with  regard 
to  the  former  hand-mule.    The  faller  shafts  e',  e',  on  each 
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side  of  tlie  macliine,  are  depressed  and  raised  in  the  following 
way.  On  tlie  sliaft  belonging  to  the  left  side  of  the  carriage 
is  fixed  a  small  pinion  o\  which  is  in  gear  with  a  toothed 
segment  _p',  the  shaft  of  which  rests  in  bearings  on  the 
carriage,  as  shown  in  fig.  77.  These  parts  are  represented  in 
double  scale,  figs.  83  and  84.  It  should  be  observed  that  the 
toothed  segment  i/  has  one  portion  smooth,  at  whose  end  is 
a  notch  ((  into  which,  by  turning  the  segment,  which  is 
loose  on  its  shaft,  a  catch  r  may  fall.  This  catch  is  fixed 
upon  a  curved  arm  s',  which  embraces  the  shaft  of  the  seg- 
ment, and  is  thus  permitted  to  move  up  and  down  with  the 
catch  r\  Another  curved  arm  i!  turns  loosely  round  the 
shaft  of  the  segment,  and  is  connected  by  a  link  to  the 
arm  s',  and  has  at  its  end  a  roller  v/ith  w^hich  it  is  pressed, 
by  a  spiral  spring,  and  slides,  during  the  motions  of  the 
carriage,  on  a  long  rail  Q,  v/liich  is  fixed  to  the  frame  of  the 
headstcclr,  fig.  82,  opposite  to  that  represented  in  fig.  77. 

In  fig.  82,  this  frame  is  sliovin  with  the  rail  Q  in  dotted 
lines  behind.  This  rail  has  two  pins  a'^  and  6",  going 
through  the  slots  in  the  frame-piece  E,  which  rest  upon  two 
plates,  c''  and  3!\  called  the  s/zaper-plates,  because  they 
define  the  shape  of  the  cop,  and  are  connected  with  each 
other  by  the  bar  e'\  The  shaper-plate  d'^  has  a  nut  f\  in 
which  a  screw  works,  bearing  on  its  end  a  ratchet-wheel 
one  or  two  teeth  of  which  are  moved  by  a  click  from  the 
carriage,  at  the  end  of  each  of  its  comings  out.  Thus  the 
shaper-plates  and  are  gradually  shifted,  and  the 
rail  Q,  at  the  back  of  the  frame-piece  K,  is  permitted  to  smk 
a  little,  so  as  to  make  the  roller  u  (figs.  83  and  84)  run 
lower  upon  its  rail  Q,  during  the  motions  of  the  carriage. 
When  the  faller  is  depressed,  which  is  at  the  time  when  the 
carriage  begins  its  going  in,  the  segment  is  turned,  and 
the  catch  r',  falling  into  the  notch  must  now  follow  the 
action  of  the  sliding-roller  on  the  rail  Q.  The  segment 
jp',  now  driving  the  pinion  o',  which  is  attached  to  the  faller- 
shaft  of  the  left  side  of  the  carriage,  will  give  to  that  shaft  a 
regular  rising  motion,  in  proportion  as  the  carriage  ap- 
proaches to  the  roller-beam,  by  being  connected  to  the 
roller  which  runs  over  the  inclined  rail  Q.  The  carriage 
having  reached  the  end  of  its  course,  the  arm  s'  goes  over  a 
bar  v\  seen  in  section  in  fig.  84,  and  is  fixed  to  the  frame,  by 
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wliicli  means  the  catch  r'  is  lifted  from  its  notch  ((  (fig.  83), 
and  the  fallers  made  to  rise  by  the  spiral  springs  attached  to 
them.  The  same  motion  is  transferred  to  the  faller  shaft  e', 
on  the  right-hand  side  of  the  carriage,  by  the  horizontal 
shaft  to  which  both  are  connected  by  arms  and  connecting 
rods. 

We  have  now  to  explain  how  all  these  motions  are  suc- 
cessively produced  in  the  machine.  6,  fig.  77,  is  the  shaft 
which,  by  certain  disengagements,  is  permitted  to  revolve  at 
each  of  four  different  periods,  through  a  fourth  part  of  a 
circle.  On  this  shaft  are  the  following  guides  and  ex- 
centrics  :  /i",  the  guide  for  the  fork  of  the  strap  D,  which  is 
attached  to  the  top  end  of  the  lever ;  i!\  the  guide  for  the 
other  strap  D',  which  is  shifted  by  the  lever  /c",fig.  79,  work- 
ing in  the  bar  Z",  on  the  end  of  which  is  fixed  the  fork  for  the 
said  strap,  is  an  excentric  by  which  the  bevel- wheel  7, 
and  the  coupling  clutch  A,  are  shifted  out  of  gear,  whilst  the 
wheel  10,  is  brought  in  gear  with  11.  The  lever  which 
carries  the  bearing  of  the  shaft  ^,  and  shift-wheel  10,  into 
gear  with  1 1,  is  connected  with  the  lever  v!\  fig.  77,  worldng 
in  the  coupling  \  fig.  78,  and  is  moved  by  the  excentric 
by  a  hook  which,  being  subsequently  lifted,  makes  also  the 
wheel  10,  to  fall  out  of  gear  with  i  ;  0''  is  a  finger  (seen  best 
in  fig.  79),  by  which  the  quantity  of  twist  is  regulated, 
and  which  keeps  the  shaft  h  from  tiu:ning  a  fourth  part 
of  a  revolution,  till  a  notch  in  the  plate  allows  that  finger 
to  strike  through.  The  shaft  is  afterwards  arrested  in 
another  way. 

The  plate  is  fixed  on  a  shaft  with  wheel  25,  which  is 
driven  by  a  worm  at  the  end  of  the  principal  shaft  a,  and 
may  be  varied  in  diameter,  according  to  the  quantity  of  twist 
the  yarn  is  to  have — {see  figs.  77,  79).  (('  is  another  ex- 
centric by  which  the  wheel  12,  is  shifted  in  gear  with  13,  by 
means  of  the  bell-crank  lever  r",  at  the  end  of  which  is  tho 
bearing  of  the  shaft  ^. 

is  a  plate  on  the  shaft  having  on  one  end  four  pins, 
against  which  a  spring  presses  i!\  so  as  to  bring  the  friction- 
pulley  c  in  contact  with  the  pulley  and  thus  to  make  it 
turn  through  a  quadrant.  On  the  other  side  of  the  said 
plate  are  three  square  escapement  pieces,  against  which 
the  end  of  a  rod      presses,  connected  with  the  end  of  tho 
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horizontal  balance  lever  S.  By  either  depressing  or  lifting 
this  lever,  the  rod  u"  is  moved  from  one  of  the  catches  on 
the  plate  s'\  by  which  it  revolves  through  a  quadrant,  as  has 
been  said,  and  is  then  caught  by  the  next  escapement  on  the 
plate  s". 

In  the  going  out  of  the  carriage,  let  us  suppose  the  straj) 
D  to  be  driving  both  the  pulleys,  C  and  C,  and  the  strap  IJ' 
to  be  on  the  loose  pulley  C".  The  rollers  are  turned  by  the 
shaft  e,  and  the  carriage  moved  by  the  drum  E  getting 
motion  by  the  wheels  8  and  9,  fig.  78.  The  twist  is  given 
from  the  pulley  M  driving  the  pulley  L ;  and  by  means  of 
the  wheel  18,  the  wheel  17,  on  the  shaft  s,  which  is  now  in 
gear  with  it.  The  carriage  coming  near  the  end  of  its  course, 
lifts  a  catch  from  a  latch  {see  dotted  lines,  fig.  77)  of  the 
lever  S,  which  sinks,  therefore,  a  little  at  S,  and  is  cau^btjby 
a  second  catch,  which  is  connected  by  a  rod  v"  to  a^fevgr 
the  latter  resting  on  the  boss  of  the  curved  arm  figscV" 
83  and  84,  where  that  lever  is  represented  in  sectioij).-  ■ 

By  the  falling  of  the  end  S  of  the  balance  lever;  the  "  rod 
ii"  has  moved  from  one  of  the  escapements  of  the-  plate  s"^^ 
and  after  the  shaft  h  has  made  a  quadrantal  motioii,  it  is. 
arrested  by  the  finger  o"  striking  against  the  plate  ;\lfr^ihis' 
means  the  excentric  m"  on  the  shaft  h  has  disconnecte^f  the" 
coupling  A,  fig.  78.  The  rollers  are  thus  set  at  rest,  ^^^^ile 
the  carriage  moves  a  little  longer,  but  very  slowly,  bein^ 
driven  by  the  shaft  which  is  put  in  gear  by  the  wheel  10 
with  I  [ .  The  carriage  having  arrived  at  the  end  of  its 
course,  strikes  against  a  rod,  not  seen  in  the  figures,  detach- 
ing the  click  with  which,  by  the  lever  n\  the  wheel  i o  was 
shifted  into  1 1 ,  thus  setting  at  rest  those  parts  which  gave 
motion  to  the  carriage.  The  twisting  motion,  however,  is 
continued  till  the  principal  shaft  a'  has  turned  the  wheel  2  5 
so  far  round,  that  the  finger  0"  can  strike  through  the  notch 
in  the  plate  jp''  {see  upper  part  of  fig.  77).  The  shaft  h  goes 
on  to  revolve  through  a  second  quadrant,  and  is  now  caught 
by  the  rod  ii"  at  one  of  the  catches  upon  the  plate  s^'.  By 
this  quadrantal  motion  the  straps  are  shifted  ;  D  moves  to 
the  pulley  C  alone,  and  D',  which  goes  much  slower,  and  in 
an  opposite  direction,  is  shifted  to  the  pulley  C,  v/hich  is 
fixed  on  the  shaft  of  the  twist-pulley  M.  The  latter  is, 
therefore,  now  turning  in  the  contrary  direction,  and  giving 
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a  like  motion  to  tlie  spindles,  tliiis  backing  o:^  tlie  coils  of  tlic 
yarn  from  tliG  noses  of  tlie  spmdles.  At  the  same  time,  Iiotv- 
ever,  a  ratcliet-wlieel  ly"  on  the  slant  shaft  s'  (in  the  carriage) 
turns  by  a  click  x",  a  plate  connected  with  a  spiral  piece 
y",  to  Y/hich  is  attached  the  end  of  a  chain,  which  passes 
over  the  two  guide-pulleys  z"  to  an  arm  a'"  (seen  above, 
n),  fixed  upon  the  same  shaft  with  the  pinion  o',  figs.  77 
and  84. 

By  the  reverse  motion  of  the  shaft  s,  therefore,  the  faller 
is  depressed  till  a  catch  r'  falls  in  the  notch  q'  of  the  seg- 
ment p'.  After  which  the  faller  follows  the  motion  given  to 
the  roller  u'  by  its  sliding  on  the  rail  Q.  At  the  time,  how- 
ever, that  the  catch  falls  into  the  notch,  the  lever  T,  which 
had  been  resting  upon  the  boss  of  the  curved  arm  s'  falls  also, 
and  takes  away  the  catch  which  had  suspended  the  latch  of 
the  end  S'  of  the  balance-lever,  and  makes  this  end  to  fall  a 
second  time,  after  which  the  rod  ii"  lets  another  detent  of 
plate  s"  escape,  and  causes  the  shaft  h  to  revolve  through  the 
third  quadrant,  by  v/hich  the  straps  D  and  D'  are  brought 
back  to  their  form.er  positions.  Meanv/hile  the  shaft  s  is 
shifted  with  its  wheel  17  into  gear  v/ith  19,  as  will  presently 
be  described,  and  the  excentric  q"  (fig.  77)  has  shifted  the 
wheel  1 2  into  gear  with  1 3,  which  is  fixed  on  a  shaft  with  the 
scroll  F,  by  which  the  carriage  is  now  returned  towards  the 
roller-beam,  whilst  the  Vvdnding-on  is  performed  by  the  drum 
O  (ng.  81),  tiu^ned  by  the  chain  attached  to  the  nut  id  at  the 
quadrant  P,  fig.  77.  Bound  the  said  drum  there  are  a  few 
coils  of  a  rope,  which  passes  over  the  two  pulleys  h'"  and  c'" 
(fig.  79),  and  suspends  a  weight  d'"  in  order  to  keep  the 
chain  tight  upon  the  drum  0. 

When  the  carriage  comes  home  to  its  place  near  the  roller- 
beam,  it  presses  doTO  the  end  S,  fig.  77,  of  the  balance-beam, 
and  makes  the  rod  u"  to  fall  off  from  the  third  escapement  of 
plate  s",  after  which  the  shaft  h  turns  through  the  fourth 
quadrant.  By  this  motion  the  excentric  q"  shifts  the  wheel 
J  2  out  of  gear  vdth  13  ,  vvdiile  the  excentric  m"  sets  the  rollers 
in  gear  by  the  coupling-box  A,  and  of  course  also  the  drimi 
E,  which  moves  out  the  carriage  by  the  v/heels  8  and  9.  The 
bar  t',  fitted  to  the  frame  (fig.  78),  has  now  lifted  the  catch  r' 
out  of  the  notch  q^  in  the  segment  p\  and  thus  has  disengaged 
the  faller  shaft.    Finally,  the  shaft  5,  fig.  81,  is  shifted  with 
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its  wliecl  17  into  gear  with  18,  to  give  twist  again  to  tlieyarn 
spun  during  the  next  stretch  of  the  carriage.  It  remains 
only  to  mention  how  this  shifting  of  the  shaft  s  is  performed 
at  the  moment  of  the  carriage  going  in  and  out.  The  step- 
hearing  of  the  said  shaft  is  hxed  on  the  end  of  a  heii-crank 
lever  e'"  (bottom  of  fig.  77),  the  other  end  of  which  is  con- 
nected with  an  arm  on  a  shaft  g'",  fig.  81,  upon  which 
shaft  is  a  hind  of  a  balance-lever  h"',  %"'  (fig.  77),  which  slides 
v/lien  the  carriage  arrives  at  the  two  ends  of  its  course,  under 
rollers  attached  to  the  large  radial  weights  U  and  Y  (fig.  77), 
Vv'hich  thus  presses  on  that  one  of  the  arms,  li'"  or  i"\  which 
is  just  arrested  by  a  detent  or  click,  and  keeps  the  wheel  1 7 
in  gear  with  either  wdieel  18  or  19.  ¥/hen  the  carriage  is 
drawn  out,  and  the  wheel  17  is  still  in  gear  vdth  18,  the  arm 
li'"  is  suspended,  and  remains  so  till  by  the  falling  of  the 
lever  T  the  balance-lever  S  makes  its  second  fall,  and  dis- 
engages the  click  by  which  the  arm  h'"  was  suspended,  but  is 
now  depressed  by  the  radial  weight,  whilst  the  other  arm  i'" 
is  now  caught  by  another  click.  On  the  contrary,  when  the 
carriage  arrives  near  the  roller-beam,  at  the  same  time  that 
it  depresses  the  balance-beam  S',  and  changes  the  motion, 
the  click  which  keeps  the  arm  i'"  suspended,  is  also  dis- 
engaged, and  the  radial  v/eight  Y  presses  dov/n  the  arm 
whilst  h'"  is  caught  in  its  click,  and  keeps  the  wheel  17  in 
gear  Vvith  wheel  18. 

lo"  is  a  detent  or  click,  in  which  the  arm  h'  is  caught. 
This  is  connected  with  the  counter-faller  shaft ;  v/hen  the 
carriage  is  going  out,  the  arm  li!  has  on  its  end  a  roller  which 
glides  at  the  beginning  of  the  course  of  the  carriage,  over  an 
iaclined  plane  X  fixed  on  the  floor,  and  lifts  the  arm  h'  to  be 
laid  hold  of  by  the  catch  h'" ,  Yfhen,  however,  the  faller 
becomes  depressed  at  the  going  in  of  the  carriage,  the  finger 
e'"  attached  to  the  arm  i'  (fig.  74,  near  the  left-hand  wheel), 
disengages  the  arm  h'  from  the  catch  h"\  and  causes  the 
counter-faller  to  react  against  the  tension  of  the  threads. 

Y/illiam  Strutt,  Esq.,  of  Derby,  F.E.S.,  a  gentleman 
eminent  for  scientific  knowledge  and  mechanical  ingenuity, 
deserves  to  be  recorded  as  the  first  contriver  of  a  mule 
altogether  automatic.  In  a  memoir  of  the  father,  his  en- 
lightened son,  Edward  Strutt,  Esq.,  M.P.  for  Derby,  says, 
"Among  his  other  inventions  and  improvements,  we  may 
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mention  a  self-acting  mule  for  tlie  spinning  of  cotton,  in- 
vented more  than  forty  years  ago  (before  the  year  1790)  ;  but 
we  believe  the  inferior  workmanship  of  that  day  prevented 
the  success  of  an  invention,  which  all  the  skill  and  improve- 
ment in  the  construction  of  machinery  in  the  present  day  has 
barely  accomplished."  Mr.  Strutt  died  in  1830,  and  the 
memoir  of  filial  piety  was  published  soon  thereafter  in  a 
periodical  journal. 

Sketch  of  the  Origin,  Progress,  and  Present  State  of  tJie 
Spinning  Machine,  termed  "  the  Self-acting  Mule,''  by  an 
eminent  Factor]/  Engineer, 

The  invention  of  this  now  important  machine  may,  in  a 
great  measure,  be  attributed  to  the  injurious  effects  resulting 
from  turn-outs,  and  other  acts  of  insubordination  of  work- 
people, which  have,  from  time  to  time,  led  to  the  inven- 
tion of  machinery,  as  a  substitute  for,  or  in  reduction 
of,  the  manual  labour  by  which  various  operations  were  per- 
formed. 

In  working  the  common,  or  as  it  is,  for  the  sake  of  dis- 
tinction, now  termed,  the  "  hand-mule,"  various  persons  are 
employed  to  perform  different  portions  of  the  work  ;  viz.,  the 
"  spinner,"  who  directs  the  general  operation  of  the  machine, 
gives  to  the  yarn  a  suitable  degree  of  twist  during  the 
spinning,  and,  when  spun,  winds  the  yarn  in  a  certain  form 
round  the  spindle  to  make  what  is  termed  a  "  cop ;"  one  or 
more  "  piecers  "  to  join  the  threads  which  break  during  the 
spinning,  and  to  remove  the  cops,  when  formed,  from  the 
spindles  ;  a  "  creel-filler  "  to  place  the  "  rovings  "  from  which 
the  yarn  is  to  be  spun,  in  a  part  of  the  machine  termed  the 
"  creel and  a  "  cleaner,"  or  "  scavenger,"  to  remove  the 
waste  cotton,  termed  "fly,"  which  accumulates  during  the 
spinning,  and  to  clean  the  machine  generally.  The  "  spinner  " 
being  the  principal  person  of  the  set  thus  employed,  and,  m 
most  instances,  an  adult ;  the  others  being  subordinate  to 
him,  and  alv/ays  young  persons,  or  children ;  the  set,  thus 
arranged,  working  one  pair  of  mules. 

The  "  hand-mule  "  was  invented  about  the  year  1780,  and 
from  its  importance  in  producing  a  peculiar  kind  of  yarn,  the 
use  of  it  extended  with  great  rapidity  ;  and  the  demand 
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thereby  created  for  the  labour  of  persons  to  work  the  ma- 
cbines,  enabled  the  "  spinner  "  to  command  a  much  higher 
rate  of  wages  than  was  paid  to  artizans  in  general. 

Notwithstanding  this  superior  remuneration,  the  pro- 
prietors of  cotton-mills  were,  for  many  years,  subject  to 
great  disarrangement  of  business,  and  consequent  loss,  from 
the  frequent  turn-outs  and  other  acts  of  insubordination  of 
the  "  spinners  ;"  by  which  acts,  not  only  were  their  assistants 
thi-own  out  of  employ,  but  also  in  respect  of  each  "  spinner," 
three  or  four  other  persons  employed  upon  machines  required 
to  prepare  the  cotton  previous  to  being  spun ;  all  of  whom, 
in  by  far  the  greatest  number  of  instances,  were  reluctantly 
compelled  to  cease  working,  the  product  of  their  labour  not 
being  required  whilst  the  "  spinner  "  refused  to  work. 

The  injurious  effects  resulting  from  these  tyrannical  pro- 
ceedings on  the  part  of  the  "  spinners,"  who,  from  their 
ample  pecuniary  resources,  were  able  to  continue  them  for 
long  periods,  naturally  led  to  an  anxious  desire  on  the  part 
of  the  proprietors  of  cotton-mills,  that  some  means  should 
be  devised  to  enable  them  to  dispense  with  the  labour  of  the 
"  spinners,"  who,  by  their  refractory  conduct,  inflicted  so 
much  injury  on  the  interests  of  their  employers,  and,  at  the 
same  time,  caused  so  much  distress  to  many  of  their  fellow 
workpeople. 

The  attention  of  spinners  and  mechanicians  being  thus 
directed  to  the  subject  during  the  last  twenty  or  twenty-five 
years,  many  attempts  have  been  made  in  this  and  other 
countries  to  invent  mechanism  which  would  dispense  with  the 
labour  of  the  "  spinner,"  or  render  the  mule  what  is  termed 
"  self-acting,"  that  is,  by  steam  or  other  power,  not  manual, 
to  cause  the  mule  to  go  through  the  whole  of  its  required 
movements  to  spin  the  yarn,  retaining  only  the  subordinate 
persons  to  piece  the  threads,  fill  the  creels,  clean  the  mule, 
&c.  &c. 

Of  the  various  attempts  made  to  accomplish  an  object  of  so 
much  importance  to  that  great  branch  of  business,  cotton 
spinning,  the  inventions  of  the  following  parties  only  have 
been  put  into  operation  beyond  the  purposes  of  experiment ; 
viz.,  Messrs.  Eaton,  formerly  of  Manchester  ;  Mr.  De  Jongh, 
formerly  of  Warrington  ;  Mr.  Buchanan,  of  the  Catrine  works, 
Scotland ;  Mr.  Brewster,  of  America ;  Mr.  Eoberts,  a  partner 
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in  the  firm  of  Sharp,  Eobcrts,  and  Co.,  of  Mancliester ;  and 
Mr.  Knowles,  of  Mancliester. 

Of  tlie  self-acting  mules  invented  by  Messrs.  Eaton,  ten  or 
twelve  only  were  put  in  operation  in  Mancliester,  and  at  Wiln, 
in  Derbyshire,  and  a  few  in  Franco  ;  but  from  their  great 
complexity  and  limited  prodnction,  the  v/hole  vrere  soon  re- 
linquished, except  four  at  Wiln. 

Mr.  do  Jongh  obtained  two  patents  for  self-acting  mules, 
and  put  twelve  of  them  in  operation  in  a  mill  at  V/ arrington, 
of  which  he  was  part  proprietor,  but  v/ith  an  unsuccessful  re- 
sult, and  they  v^ere  consequently  given  up. 

Mr.  Buchanan,  it  is  reported,  has  several  mules,  partly  or 
entirely  self-acting,  at  work  in  Scotland,  but  the  principle  of 
thoir  construction  has  not  been  made  public. 

Of  Mr.  Brewster's  self-acting  mule  nothing  is  known  beyond 
the  report  that  there  are  mules  at  work  in  America,  of  his  in- 
vention, for  spinning  wool. 

The  first  approximation  to  a  successful  accomplishment  of 
the  objects  in  view  was  an  invention  of  a  self-acting  mule, 
by  Mr.  Eoberts,  one  of  the  principal  points  of  which  v/as, 
the  mode  of  governing  the  winding-on  of  the  yarn  into 
the  form  of  a  cop ;  the  entire  novelty  and  great  ingenuity  of 
which  invention  v/as  universally  admitted,  and  proved  the 
main  step  to  the  final  accomj^lisliment  of  that  object  v;^hich 
Ilad  so  long  been  a  desideratum.  For  that  invention  a 
patent  v/as  obtained  in  1825,  and  several  head-stocks  upon 
the  principle  vvere  made,  which  are  still  working  success- 
fully ;  but,  from  '  a  combination  of  various  causes,  the 
invention  was  not  extensively  adopted. 

In  1827,  Mr.  De  Jongh  obtained  a  third  patent  for  a 
self-acting  mule  ;  upon  which  plan,  with  the  addition  of 
part  of  Sir.  Koberts's  invention,  v/hich  was  found  to  be 
essential,  about  thirty  mules  were  made,  part  to  spin  cotton, 
and  part  woollen  yarn.  The  greater  part  of  these  are  con- 
tinued at  work,  but,  it  is  reported,  with  only  a  moderate 
degree  of  success. 

In  1830,  Mr.  Kobcrts  obtained  a  patent  for  the  invention 
of  certain  improvements ;  and,  by  a  combination  of  both  his 
inventions,  he  produced  a  self-acting  mule,  which  is  gene- 
rally admitted  to  have  exceeded  the  most  sanguine  expectations, 
and  which  has  been  extensively  adopted. 
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In  1 83 1,  Mr.  Knowles,  of  Manchester,  supported  by  the 
Oxford  Ecad  Twist  Company,  to  whom  he  was  manager, 
obtained  a  patent  for  a  self-acting  mule.  On  the  enrohncnt 
of  his  s|)ecification,  however,  it  was  discovered  that  he  had 
infringed  both  of  Mr.  Eoberts's  patents.  Application  was 
consequently  made  to  the  Court  of  Chancery  for  an  in- 
junction, which  was  immediately  granted  ;  and  on  a  motion 
to  dissolve  the  injunction,  it  w^as  refused.  Subsequently,  in 
order  to  avoid  an  action  at  law,  Mr.  Knowles  and  the  Oxford 
Eoad  Twist  Company  consented  to  the  injunction  being 
perpetuated,  with  costs ;  Vvhen  permission  was  granted 
by  Messrs.  Sharp,  Eoberts,  and  Co.,  for  Mr.  Knowles's 
mule  to  be  used  in  the  mills  of  the  Oxford  Eoad  Twist 
Company  only^  on  condition  of  their  paying  a  consideiaticn 
for  using  any  part  of  Mr.  Eoberts's  invention,  should  they 
do  so. 

Such  is  a  short  sketch  of  the  origin  and  progress  of  self- 
acting  mules,  up  to  the  year  1830;  since  that  time,  the 
patent  mule  of  Messrs.  Sharp,  Eoberts,  and  Co.  has  been 
extensively  adopted,  there  being  at  the  present  time  (Dec. 
1834)  in  operation,  in  upwards  of  60  mills^  between  300,000 
and  400,000  spindles,  besides  extensive  orders  in  course  of 
execution.  It  may  be  proper  to  observe,  the  adoption  of  the 
mechanism  to  render  mules  self-acting  does  not  involve  a 
sacrifice  of  the  whole  of  the  hand-mule,  but  merely  that  |>art  of 
it  termed  the  head-stock,  being  in  value  about  one-lifth  of 
the  entire  mule,  the  self-acting  mechanism  being  contained 
in  the  head-stock,  which  is  adapted  to  be  applied  to  the  other 
parts  of  a  mule,  as  the  roller-carriage  spindles  are  termed  the 
body  of  the  mule. 

In  considering  the  advantages  resulting  to  the  proprietors 
of  cotton-mills  from  the  use  of  self-acting  mules,  it  may  be 
stated  that,  although  the  only,  or  at  any  rate  the  principal 
benefit  anticipated,  v/as  the  saving  of  the  high  wages  paid  to 
the  hand  "  spinner,"  and  a  release  from  the  domination  v/hich 
he  had  for  so  long  a  period  exercised  over  his  employers  and 
his  fellow  work-people,  it  soon  became  manifest  that  other 
and  very  important  advantages  were  connected  with  the  use 
of  the  machine. 

The  various  advantages  attending  the  use  of  self-acting 
mule  head-stocks,  were  enumerated  in  a  statement  submitted 
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by  Messrs.  Sharp,  Roberts,  and  Co.  tlie  proprietors  of  cotton- 
mills,  of  tbe  principal  points  of  which  the  foUov/ing  is  a 
copy  :— 

"  First,  the  advantages  connected  with  spinning. 

"  The  saving  of  a  '  spinner's  '  wages  to  each  pair  of  mules, 
piecers  only  being  required,  one  overlooker  being  sufficient  to 
manage  six  or  eight  pair  of  mules  or  upwards. 

"  The  production  of  a  greater  quantity  of  yarn,  in  the  ratio 
of  15  to  20  per  cent.,  or  upwards. 

"  The  yarn  possesses  a  more  uniform  degree  of  twist,  and 
is  not  liable  to  be  strained  during  the  spinning,  or  in  winding 
on,  to  form  the  cop  ;  consequently  fewer  threads  are  broken 
in  those  processes,  and  the  yarn,  from  having  fewer  piecings, 
is  more  regular. 

"  The  cops  are  made  firmer,  of  better  shape,  and  with 
undeviating  uniformity  ;  and  from  being  more  regularly  and 
firmly  wound,  contain  from  one-third  to  one-half  more  yarn 
than  cops  of  equal  bulk  wound  by  hand  ;  they  are  conse- 
quently less  liable  to  injury  in  packing  or  in  carriage,  and 
the  expense  of  packages  and  freight  (when  charged  by  measure- 
ment) is  considerably  reduced. 

"  From  the  cops  being  more  regularly  and  firmly  wound, 
combined  with  their  superior  formation,  the  yarn  intended 
for  warps  less  frequently  breaks  in  winding  or  reeling,  conse- 
qrently  there  is  a  considerable  saving  of  waste  in  those 
processes. 

"  Secondly,  the  advantages  connected  with  weaving. 

"  The  cops  being  more  regularly  and  firmly  wound,  the 
yarn,  when  used  as  weft,  seldom  breaks  in  weaving  ;  and  as 
the  cops  also  contain  a  greater  quantity  of  weft,  there  are 
fewer  bottoms,  consequently  there  is  a  very  material  saving  of 
waste  in  the  process  of  weaving. 

"  From  those  combined  circumstances,  the  quality  of  the 
cloth  is  improved,  by  being  more  free  from  defects,  caused 
by  the  breakage  of  the  warp  or  weft,  as  well  as  the  selvages 
being  more  regular. 

"  The  looms  can  also  be  worked  at  greater  speed,  and  from 
there  being  fewer  stoppages,  a  greater  quantity  of  cloth  may 
be  produced. 

"  That  the  advantages  thus  enumerated,  as  derivable  from 
the  use  of  self-acting  mules,  have  not  been  overrated,  but  in 


SELF-ACTOR  MULE. 


157 


many  instances  have  been  considerably  exceeded,  tlic  author, 
by  extensive  personal  inquiry  and  observation,  has  had  ample 
opportunity  of  proving,  &c.  &c. 


"  Statement  of  the  quantity  of  yarn  produced  on  Messrs. 
Sharp,  Eoberts,  and  Co.'s  self-acting  mules  in  twelve  working 
hours,  including  the  usual  stoppages  connected  with 
spinning,  estimated  on  the  average  of  upwards  of  twenty 
mills : — 


No. 


of  Yarn, 
i6 
24 
32 
40 


No.  of  Twist. 
4J  hanks 

4i  » 
4  » 
3i  » 


No.  of  Weft. 
4 J  hanks  per  spindle. 

4-a  » 

4^ 
4i 


"  Of  the  intermediate  numbers  the  quantities  arc  propor- 
tionate. 

"December  23,  1834." 


Eesults  of  trials  made  by  Messrs.  Sharp,  Eoberts,  and  Co., 
at  various  mills,  to  ascertain  the  comparative  power  required 
to  work  self-acting  mules,  in  reference  to  hand  mules,  during 
the  spinning  up  to  the  period  of  backing  off. 

The  mode  adopted  to  make  the  trials  was  as  follows, 
viz. : — 

A  force,  indicated  by  weight  in  pounds,  was  applied  to  the 
strap  working  upon  the  driving-pulley  of  the  respective 
mules,  sufficient  to  maintain  the  motion  of  the  mule  whilst 
spinning,  which  weight,  being  multiplied  by  the  length  of 
strap  delivered  by  each  revolution  of  the  pulley,  and  again  by 
the  number  of  revolutions  made  by  the  pulley  whilst 
spinning,  gave  the  total  force  in  pounds,  applied  to  the 
respective  mules  whilst  spinning ;  for  instance,  suppose  a 
mule  to  be  driven  by  a  pulley  12  inches  diameter  (3*14  ft.  in 
circumference),  such  pulley  making  5  8  revolutions  during  the 
spinning  as  above,  and  that  it  required  a  force  equal  to  30  lbs. 
w^eight  to  maintain  the  motion  of  the  mule  ;  then  30  lbs.  x 
3*14  feet  circumference  of  pulley  x  58  revolutions  in 
spinning  =n  463  lbs.  of  force  employed  during  the  spinning 
to  the  period  of  backing  off. 
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Partictilars  of  tliG  trials  reforred  to,  and  their  results  : — 


At  TTjiat  Mill,  and  the  description 
of  Mule. 

,  IS'o.  and 
kind  of 
Yarn. 

n 

1  ^ 

Fvevolutions  of  Pul- 
ley or  Kim-wheel. 

Required  Force  for 
Motion. 

Total  Force 
employed  in 
Spinning, 

Messrs.  I3irley  ciiicl  Ivirlv 

>v  ei  c. 

lbs. 

lbs. 

Self-actino- Mule,  360  sps. 
*Hand  Mule,  180  sps. 

Messrs.  Leecli  &  Vanclrcy 

30  to  34 

do. 

Twiot. 

12 
15 

58 
36 

30 
26 

5*463 
3,669) 
X  2  =  7,333j 

tSelf-acting  Mule,  324  sps. 
Hancl-Mnles,  324  sps. 

36 

12 
29 

70 
58 

36 

7^-2  73 

Messrs.  Duckwortli  &  Oo. 

Twist. 

Self-acting  Mule,  324  sps. 
Hand-Mule,  324  sps. 

40 
40 

12 
47 

62 
36 

33 

i5i 

6,421 
6,646 

*  The  trial  vras  disadvantageous  for  the  hand-mulcs,  being  t^YO  for 
360  spindles. 

t  The  trial  was  disadvantageous  for  the  selt-acting  mules,  being 
driven  by  a  very  short  and  tight  vertical  strap,  the  liand-mulG  having  a 
long,  horizontal  strap. 


TaNes  and  InstmctiGns  referring  to  Sliarp^  Bohe^is,  and  Co.'s 
Self- Acting  Hide,  slioiuing  the  Speed  to  he  given  to  ilie  Tivisi- 
pulley  for  different  counts  of  Tarn  ;  the  Wlieels  and  Pulleys 
requiring  to  he  changed  in  varying  the  count ;  the  mode  of 
calculating  such  changes,  dc. 


'NoTiz. — The  figures  placed  between  parentheses,  after  the  name  of 
any  part  of  the  machine,  refer  to  the  sketch  of  such  part,  in  the  set  of 
plates  supplied  to  parties  using  the  self-acting  head-stock.  The  letters 
P,  JL.  signify  the  pitch  line  of  the  part  referred  to. 


Twist-Pulley  (No.  4.)  M,  figs.  77.  79. 

In  the  twist-pulley  are  five  grooves,  of  different  diameters, 
hj  which  the  ST)eed  of  the  spindles  may  be  varied  to  a  certain 
extent,  without  changing  the  strap-pulleys  in  the  driving- 
apparatus  over  the  head-stock. 

The  dimensions  of  the  intermediate  double-grooved  pulleys 
(No.  220  and  225),  I  and  L,  fig.  81,  which  carry  the  band  to 
communicate  motion  from  the  twist-pulley  to  the  drums,  are 
so  arranged  as  to  cause  the  revolutions  of  the  twist-pulley 
and  the  spindles  to  be  nearly  in  the  ratio  of  the  pitch-lino 
diameters  of  the  twist-pulley  (taken  at  -J  inch  more  than  the 
bottom  of  the  groove,)  to  the  pitch-line  diameter  of  the 
wharves  of  the  spindles  (taken  at  ^'^^h  more  than  the  bottom 
of  the  groove),  assuming  that  the  face  of  the  drum,  and  the 
bottom  of  the  grooves  for  its  band,  are  of  equal  diameters 
or  nearly  so,  as  is  generally  the  case  ;  but  for  the  sake  of 
accuracy  in  calculating  the  speed  of  the  spindles,  it  is 
desii'able  to  ascertain,  b}^  actual  experiment,  their  relative 
speed  with  each  of  the  five  grooves  of  the  twist-pulley. 

Although  the  speed  at  which  it  is  advisable  that  the 
spindles  of  mules  should  revolve,  depends  upon,  and  is 
regulated  by,  a  variety  of  circumstances,  yet  the  following  is 
submitted  as  a  table  of  speeds,  for  various  counts  of  yarn,  at 
which  self-acting  m^ules,  of  moderate  size,  and  in  good 
condition,  have  been  proved  to  v/ork  effectively,  when- 
spinning  from  rovings  of  medium,  or  fair  quality.  The  table 
also  exhibits  the  speeds  at  which  the  twist-pulley  should 
revolve,  so  as  to  admit  of  all  the  various  speeds  of  the  spindles 
being  produced,  by  placing  the  band  in  a  suitable  groove  of 
the  pulley.  The  speeds  in  the  table  being  arranged  for  mules 
of  not  exceeding  300  to  :^4o  twist,  or  3  50  to  400  weft  spindles, 
for  larger  mules  the  twist-pulley  should  be  speeded  about  5 
revolutions*  per  minute  slower,  for  about  every  30  additional 
twist,  or  40  weft  spindles. 

Note. — When  it  becomes  requisite  to  increase  or  decrease 
the  speed  of  the  twist-pulley,  the  change  is,  in  general,  most 
easily  effected  in  the  fiist  and  loose  pulleys  in  the  driving 
apparatus  ;  and  as  the  speeds  stated  in  the  table  are  intend' d 
for  the  actual  speeds,  in  calculating,  an  allov/ance  shoidd 
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be  made  for  tlie  slipping  of  straps,  ranging  from  5  to  7  J  per 
cent. 


Tahle  of  Speeds  of  Spindles,  for  spinning  various  counts  of  Yarn, 
Twist,  and  Weft;  and  the  speeds  at  which  the  Twist-pidley 
should  revolve,  to  produce  such  Speeds  of  the  Spindles, 


No.  of 

Speed  for 
Twist. 

Revolutions  of 

Speed  for 

Revolutions  of  1 

Yaru. 

Pulley. 

Weft. 

Pulley.  1 

0 
0 

3  ,800 

210  to  2  20 

2 , 000 

i6o  to  170 

10 

->  9.nr 

2 , 900 

12 

3,950 

3 , 000 

14 

4,025 

3  >  100 

1 0 

4, 100 

3 , 200 

T  Q 

lo 

4,175 

230  to  240 

3,300 

190  to  200 

20 

4,250 

3,400 

22 

4,325 

>  » 

3 ,500 

24 

4,400 

3  J  600 

26 

4,475 

3,  700 

28 

4,550 

5  » 

3,800 

20 

J  , 

250  to  260 

2  .  QOO 

4,700 

4,000 

220  to  230 

34 

4,775 
4,850 

i ) 

4,  100 

36 

)  , 

4,200 

38 

4,925 

>  > 

4,300 

40 

5  ,000 

>  > 

4,400 

42 

>  ♦ 

>  > 

44 

46 

,  , 

>  > 

48 

50 

»  » 

>  > 

52 

J  9 

54 

The  foregoing  table,  as  stated,  refers  to  yarn  of  medium 
quality,  and  is  intended  only  as  a  general  guide,  subject  to 
certain  modifications ;  for  instance,  for  yarn  spun  from 
rovings  of  a  low  quality  tlie  speed  of  the  twist-pulley  may  be 
decreased,  or  the  'band  may  be  placed  one  or  two  grooves 
lower  on  the  pulley  than  for  rovings  of  medium  quality  ;  and 
for  yarn  spun  from  superior  rovings  the  band  may  be  placed 
one  groove  higher  than  for  rovings  of  medium  quality  ;  in 
either  case,  a  suitable  twist-wheel  must  be  used  to  give  the 
proper  quantity  of  twist  to  the  yarn.    In  equal  cases,  as  to 
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count  and  quality  of  yam,  v/Iien  a  variation  in  quantity  of  twht 
only  is  required,  it  is  better  to  change  tlic  twist-wlieel  than  to 
remove  the  band  from  the  groove  which  gives  the  speed  best 
suited  to  the  quality  of  yarn. 

The  going-in,  or  puiting-up  of  the  carriage. 

The  going-in  speed  of  the  carriage  shoukl  be  adapted  to 
the  speed  of  the  twist-pulley,  and  the  size  of  the  mule,  which 
may  be  effected  by  varying  the  spur-v/heels  (No.  65  and  67). 
See  15,  and  14,  fig.  51,  p.  60. 


Table  of  tJie  relative  Number  of  Teetli  in  the  two  going-in  Sjnir- 
ivheels  (the  total  number  being  57  teeth),  to  effect  the  putting- 
up  of  the  carriage  at  a  suitable  Speed. 


Xumber  of  Spindles 
in  Mule. 

Speeds  of  the  Twist  Pulley. 

Not  exceedg. 
200  Revs. 

Above  200, 
Not  ex.  230. 

Above  230,  j  Above  260 
Not  ex.  260.'  Revolutions. 

Wheel.  Wheel. 
65  67 

Wheel.  Wheel.! Wheel.  Wheel.  Wheel.  Wheel. 
65       67        65       67    1    05  67 

Not  exceeding  560  twist,  1 
or  420  weft  spindles  j 

Above  360  twist,  01420! 
weft  spindles      ,    .  i 

Above  420  twist,  or  480  ") 
weft  spindles  .    .    .  J 

Teeth.  Teeth. 
29  28 

28  29 

27  JO 

Teeth.     Teeth. |Tecth.     Tseth.  Teeth.  Teeth. 
28        29     j     27        30    j     26  31 

27        JO     1     26        Jl     1     25  J2 

26      jr    j    25      J2   1   24  J5 

For  a  variation  of  20  revolutions  per  minute  in  the  speed 
of  the  twist-pulley,  a  corresponding  variation  may  be  made  in 
the  putting-up  of  the  carriage  by  an  alteration  of  one  tooth 
in  each  of  the  spur-wheels  (No.  65  and  67).    15  and  14, 

fig.  51. 

Information  required  as  data  for  calculating  the  changes 
v/hich  may  be  required  in  the  following  parts  of  a  self-acting 
mule  ;  viz : — 

The  twist-wheel  (No.  34).    See  25,  fig. 

The  back-change  wheel  (No.  26). 

The  rack-pinion  pulley  (No.  239). 

The  shaper-wheel  (No.  159). 
ist. — The  number  of  yarn  to  be  spun,  and  whether  twist  cr 

weft ;  and  the  desired  diameter  of  the  cop  ? 

VOL.  II.  M 
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2iid. — The  number  of  turns  of  twist  per  incli,  wliicli  the  yarn 
shoukl  have,  sjjecifying  the  proportion  of  twist  to  be  given 
during  the  draw,  and  at  the  head  ? 

3rd. — How  much  the  carriage  should  gain  on  the  rollers 
during  the  draw  ? 

4th. — The  diameter  of  the  front  roller  ? 

5th. — The  number  of  revolutions  of  the  spindles  for  one  of 
the  twist-pulley,  ascertained  by  experiment,  with  the  band 
in  the  middle  groove  ? 

6th.  The  number  01  teeth  in  the  rack-pinion  (No,  237)  ? 

7th. — The  number  of  teeth  in  the  pinion  (No,  2  3)  on  the  twist- 
pulley  shaft  ? 

Tables  connected  with  parts  of  the  self-acting  mule  head- 
stock,  to  facilitate  the  calculation  of  change -wheels, 
pulleys,  &c. 


Table  of  the  Number  of  jRevolutions  made  hy  Front  Boilers  of 
various  diameters,  in  delivering  various  lengths  of  Yarn, 


Delivery 

Diameter  and  Circumference  of  RoUers. 

of  Yarn. 

7-8 th  Dia. 

15-16th  Dia. 

1  Dia. 

1  1-1 6  th  Dia. 

1  l-8th  Dia. 

1  l-4th  Dia. 

Inches. 

2 -74  Circ. 

2-94  Give. 

3-14  Giro. 

3-33  Girc. 

3-53  Girc. 

3-92  Circ. 

50 

18-24 

17- 

15-92 

15  -01 

14- 16 

50J 

18-43 

17-17 

16-08 

I5'i6 

14-30 

12-88 

51 

i8-6i 

17-34 

16-24 

15-31 

14-44 

13*01 

5  4 

18-79 

17-51 

16-40 

15-46 

14-58 

13-13 

52 

18-97 

17-68 

16-56 

15-61 

14*73 

13  *26 

52i 

19-16 

17-85 

16-71 

15-76 

14-87 

13-39 

53 

19-34 

18-02 

16-87 

15-91 

15-01 

13*52 

53i 

i9"52 

18-09 

17-03 

16-06 

15-15 

13*64 

54 

19-70 

18-36 

17-19 

l6-2I 

15-29 

13-77 

54J 

19-89 

18-53 

17*3^ 

16-36 

15-43 

13-90 

SS 

20-07 

18-70 

17-51 

16-51 

15-58 

14-03 

5Si 

20-  25 

18-87 

17-67 

i6-66 

15-72 

14-15 

56 

20-43 

19-04 

17-83 

i6-8i 

I5*8b 

14-28 

56i 

20*62 

19-21 

17-99 

16-96 

16- 

14-41 

57 

20-80 

19-38 

18-15 

17-11 

16-14 

14-54 

5  7i 
58 

20-98 

19*55 

18-31 

17*26 

16-28 

14-66 

21-  16 

19-72 

18-47 

17-41 

16-43 

14*79 

21-35 

19-89 

18-63 

17-56 

16-57 

14-92 

59 

21-53 

2o-o6 

18-78 

17-71 

16-71 

15  -05 

59  J 

21-71 

20-23 

18-94 

17-86 

16-85 

15*17 

60 

21-89 

20-40 

19-10 

18-01 

16-99 

15*30 
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Tahle  of  the  Numher  of  Bevolutwns  made  hy  Bach  Pinions^  of 
various  Numbers  of  Teeth,  in  Stretches  of  various  length. 


1 6  Teeth. 

11  Teeth. 

18  Teeth. 

19  Teeth. 

20  Teeth. 

21  Teeth. 

stretch. 

1  rev. 

1  rev. 

1  rev. 

1  rev. 

1  rev. 

1  rev. 

Ijicbes. 

3-30  m. 

3-51  m. 

3-72  in. 

3-93  in. 

4-14  in. 

4*35  in. 

55 

16-66 

15-66 

14-78 

13-99 

13-28 

12*64 

5  74 

I7-42 

16-38 

15-45 

14-63 

13-88 

13*21 

6o 

i8-iB 

17-09 

l6*  12 

15  •  26 

14-49 

13-79 

Front  roller-shaft  pulley  (No.  82),  whether  for  band  or  strap. 
Pulley  tor  band,  P.  L.  diameter  5|  Inches — P.  L.  circumference  17  •27  inches. 
Pulley  for  strap,  P.  L.  diameter  5i  inches — P.  L.  circumference  16-48  inches. 


Bules  for  calculating  the  Wheels  and  Pulleys  of  the  Head-sfoch 
which  require  to  he  changed,  in  varying  the  count  and  quality 
of  the  Yarn, 

1st. — Tivist-WJieel  (No.  34). 

To  find  the  proper  twist-wheel  to  give  to  tlie  yarn  any  re- 
qnited  number  of  turns  of  twist  per  incli. 

Multiply  the  number  of  inches  in  the  total  stretch  or  draw 
of  the  carriage  by  the  requ.ired  number  of  turns  of  twist  per 
inch  in  the  yarn ;  divide  the  product  by  the  number  of  revo- 
lutions given  to  the  spindles  in  one  revolution  of  the  twist- 
pulley,  and  the  quotient  mil  give  the  number  of  teeth  for  the 
twist-wheel. 

Example  :  suppose, 

The  total  stretch  or  draw  of  the  carriage,  57 J  inches. 

The  required  number  of  turns  of  twist  per  inch,  2 1 . 

The  ratio  of  the  spindles  to  the  twist-pulley  17-6  to  i. 

Then,  57-5  inches  X  21  twist  -f-  17-6  ratio  =  68  teeth  in 
the  twist-wheel. 

N.B. — The  number  of  turns  of  twist  per  inch  may  be  in- 
creased or  reduced,  either  by  varying  the  number  of  teeth  in 
the  twist-wheel,  or  by  placing  the  band  in  a  different  groove 
of  the  twist-pulley,  or  by  a  union  of  the  two  modes,  as  the 
case  may  require. 

The  general  pitch  of  the  twist-wheel  and  the  worm  (JSTo. 
8),  prepared  for  the  head-stock,  will  suffice  for  all  counts  of 
yarn  from  No.  10  to  No.  50  ;  but  for  higher  counts  than  No. 
50,  a  finer  pitch  wiU  be  required,  the  diameter  of  the  twist- 
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wliGcl  being  limited.  For  lov/er  counts  tlian  No.  lO,  a  double 
worm  will  be  required. 

2nd. — Back  Change- Wheel  (No.  26). 

To  find  the  back  cliange-wlieel,  that  will  admit  of  the  re- 
quired proportion  of  the  total  twist  being  given  during  the 
coming  out  of  the  carriage,  and  at  the  head. 

Multiply  the  number  of  teeth  in  the  pinion  (No.  23),  on 
the  twist-pulley  shaft,  by  the  number  of  revolutions  of  that 
shaft  required  to  give  the  proportion  of  twist  during  the 
coming  out  of  the  carriage  ; — divide  the  product  by  the  num- 
ber of  revolutions  of  the  front  roller  in  delivering  the  yarn, 
and  the  quotient  will  give  the  number  of  teeth  for  the  back 
change-wheel. 

Example  :  suppose, 

I  St. — The  total  number  of  turns  of  twist  per  inch,  21  ;  pro- 
portion in  the  coming  out  of  the  carriage,  1 6,  at  the  head,  5. 

2nd. — The  number  of  teeth  in  the  pinion  on  the  twist-pulley 
shaft,  18. 

3rd. — The  revolutions  of  the  twist-pulley  shaft  during  the 
coming  out  of  the  carriage,  5  2  ;  viz.,  the  total  revolutions 
of  the  shaft  equal  the  number  of  teeth  in  the  twist-wheel, 
say  5  8  ;  and  as  2 1  total  twist  :  1 6  required  in  coming  out 
:  :  68  total  revolutions  :  52  revolutions  of  the  shaft  in 
coming  out. 

4th. — The  delivery  of  yarn  54  inches;  the  diameter  of  the 
front  rollers  1  inch  =  circumference  3*14  inches;  54 
inches      3*14  =  17*22  revolutions  of  rollers  in  delivery. 

Then,  1 8  back  pinion  X  5  2  revolutions  of  twist-pulley  shaft 
-f-  17*22  revolutions  of  rollers  =  54  teeth  in  the  back 
change- wheel. 

N.B. — By  increasing  or  reducing  the  number  of  teeth  in 
the  back  change- wheel,  a  greater  or  less  proportion  of  the 
total  twist  is  given  during  the  coming  out  of  the  carriage. 

yd, — Back-Pinion  Pulley  (No.  239). 

To  find  the  diameter  of  the  rack-pinion  pulley  which  will 
produce  the  required  gain  of  the  carriage  upon  the  rollers 
during  the  coming  out  of  the  carriage. 
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Multiply  the  P.  L.  circumference  of  tlie  front  roller-shaft 
pulley  (No.  82)  by  the  number  of  revolutions  of  that  pulley 
during  the  delivery  of  the  rollers  ;  to  the  product  add  the 
length,  in  inches,  of  the  total  stretch ;  then  divide  the  sum 
by  the  number  of  revolutions  of  the  rack  pinion  during  the 
total  stretch,  and  the  quotient  will  give  the  P.  L.  circum- 
ference of  the  rack-pinion  pulley,  from  which  the  P.  L. 
diameter  may  be  found. 

Example  :  suppose, 
The  total  stretch  57 J  inches. 
The  gain  of  the  carriage  3^  inches. 

The  diameter  of  the  front  roller  i  inch  =  circumference 
3*14  inches. 

The  P.  L.  diameter  of  the  front  roller-shaft  pulley 

inches  =  P.  L.  circumference  17*27  inches. 
The  number  of  teeth  in  the  rack  pinion  1 8  ;  advance  on  the 
rack  in  one  revolution  3*72  inches. 

ist. — 57*5  inches  stretch  — 3|-  inches  gain  or  carriage  =  54 
inches  delivery  of  rollers  -7-3*^4  inches  circumference  of 
rollers  =  iy22  revolutions  of  front  roller-shaft  pulley. 

2nd. — 57*5  inches  stretch  -f-  3-72  inches  advance  of  rack- 
pinion  in  one  revolution  =  15  '45  revolutions  of  pinion  in 
stretch. 

Then  17-27  P.  L.  circumference  of  pulley  x  17*22  its  re- 
volutions 57*5  inches  stretch  =  354*88  inches  ~  15*45 
revolutions  of  pinion  =  22*96  inches  P.  L.  circumference 
-f-  3*14  =  7*3  inches  P.  L.  diameter  of  rack-pinion  pulley. 

N.B. — In  order  that  the  diameter  of  the  rack-pinion  pulleys 
should  not  vary  more  than  i  inch,  viz.,  from  6J  to  7^  inches, 
the  number  of  teeth  in  the  rack  pinion  requires  to  be  varied, 
according  to  the  diameter  of  the  front  roller.  The  follow- 
ing scale  will  be  a  suitable  one  to  produce  any  gain  of  the 
carriage  upon  the  rollers,  not  exceeding  6  inches,  viz.  : — 

For  Boilers  -J  or      in,  diameter,  a  Pinion  of  if  Teeth. 
»  I   orij       „  „  18  „ 

55  la"      M"         55  55  19  " 

JJ  5)  53  ?? 

It  may  occasionally  save  calculation  to  note,  that  a  re- 
duction of  I  inch  in  the  diameter  of  the  rack-pinion  I3ulley, 
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increases  tlie  gain  of  tlie  carriage  about  i  incli ;  and  an  in- 
crease of    inch  decreases  the  gain  in  a  similar  degree. 

/^th. — SJiaper-WJieel  (No.  159). 

The  nmnber  of  teeth  in  the  shaper-wheel  will  nearly  cor- 
respond with  the  count  of  the  yarn,  to  make  a  twist  cop  of  1^ 
inch  diameter,  or  a  weft  cop  of  i  inch  diameter  (care  being- 
taken  to  use  the  proper  copping  plates). 

To  make  a  cop  of  greater  diameter,  use  a  wheel  v/ith  a  greater 
number  of  teeth ;  and  to  make  one  of  less  diameter,  use  a 
wheel  with  a  less  number  of  teeth.  It  may  also  be  observed, 
that  in  counts  of  yarn  below  'No.  24,  it  will  be  convenient  to 
have  a  wheel  which  vnll  admit  of  two,  and  in  some  cases 
three  teeth  being  taken  at  once,  by  which  means  a  more  minute 
increase  or  decrease  in  the  diameter  of  the  cop  may  be 
effected,  than  by  one  tooth  only  being  taken. 

^tJi, — Counter 'Faller  Weiglit  (No.  272). 

The  quantum  of  weight  to  be  applied  to  the  counter-faller 
will  depend  on  the  number  of  spindles  in  the  mule,  the  count 
and  description  of  the  yarn,  and  the  degree  of  hardness  of 
cop  which  the  yarn  will  admit  of,  without  injury  to  the  quality. 

As  a  general  guide,  however,  faller  weights  may  be  used  a,^ 
follows,  viz.  : — ' 

On  twist  mules,  for  every  100  spindles,  12  to  16  lbs. 

On  weft  males,  for  every  100  spindles,  9  to  12  „ 
Low  counts,  of  course,  admitting  of  greater  weight  than  fine 
counts.  In  cases  where  the  relieving  lever  weight  (No.  285) 
is  introduced,  which,  whilst  the  yarn  is  backed  off,  and  the 
faller  depressed,  is  caused  not  to  act  upon  the  counter-faller, 
but  when  those  motions  are  performed,  is  caused  to  act  upon 
it,  during  the  winding  on  of  the  yarn,  by  resting  on  a  catch 
(No.  2 88)  connected  with  one  of  the  counter-faller  coupling 
links  (No.  256)  and  the  counter-faller  arm  (No.  271)  ; — the 
proportion  of  weight  so  applied,  should  be  from  two-fifths  to 
three-sevenths  of  the  total  v/eight  acting  upon  the  counter- 
faller  ;  the  remaining  three-fifths,  or  four- sevenths,  being 
suspended  from  the  arm  (No.  273)  on  the  counter-faller  shaft. 

KoTE. — In  the  foregoing  calculations  witli  "which  a  V  grooved  pulley 
is  connected,  the  pitcli  line  diameter  is  assumed  at  J  inch  more  tliaii 
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the  diameter  at  the  bottom  of  the  groove.  In  cases,  therefore,  where  a 
band  of  such  size  may  be  used,  as  to  cause  the  pitch  line  diameter  to 
be  greater  or  less  than  is  assumed,  there  will  be  a  corresponding  vari- 
ation between  the  calculated  and  the  actual  result,  which  must  bo 
allowed  for. 


TJie  grinding  of  miile-spindles  is  performed  upon  an  ordinary 
large  grindstone,  turning  into  a  vertical  piano,  against  the 
edge  of  which  the  spindle  is  pressed  by  a  long  cross  lever, 
carrying  a  wooden  roller  on  its  middle,  which  is  made  to 
bear  against  the  side  of  the  spindle,  held  tangentially  to  the 
face  of  the  grindstone. 

After  having  been  forged  at  the  anvil,  the  mule  spindles 
are  hammered  straight  on  a  flat  table  of  iron,  and  proved  by 
suspending  each  horizontally  between  two  points,  and  turning 
them  round  at  a  small  distance  from  the  table.  The  spindles 
are  then  ground  and  polished.  They  are  finally  pointed  upon 
another  grindstone. 

For  mule  spindles,  both  a  coarse  and  a  polishing  grindstone 
are  employed. 

The  spindles  of  bobbin-and-fiy  frames  are  turned  on  a 
lathe  at  the  ends,  and  afterwards  fixed  to  their  flyers  by  a 
cross  pin. 

The  throstle  spindles,  however,  are  screwed  to  the  fly  by  a 
few  threads  formed  at  their  points. 

The  flies  of  the  throstles  are  polished  by  mutual  attrition 
in  a  revolving  barrel,  containing  shreds  of  leather — a  process 
which  occupies  two  or  three  days. 

Spindles  are  tempered  by  being  heated  red-hot  in  bundles 
of  six  dozen,  or  thereby,  and  then  dipped  perpendicularly  into 
a  stratum  of  water,  only  half  an  inch  deep  ;  the  object  being 
to  harden  merely  their  tips. 

Mr.  Whitworth,  an  eminent  machine  maker,  in  Manchester, 
obtained  a  patent  in  April,  1835,  for  certain  modifications  cf 
the  self-actor  mule,  in  which  he  specifies  several  ingenious 
devices.  The  mechanism  is  designed,  first,  to  traverse  the 
carriage  in  and  out  by  means  of  screws  or  worm-shafts,  which 
are  placed  so  as  to  keep  the  carriage  parallel  to  the  drav/ing- 
roUers,  and  supersede  squaring  bands  ;  secondly,  to  afford  an 
improved  manner  of  working  the  drums  of  a  self-acting  mule 
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by  gear  ;  tliirdly,  better  means  of  effecting  the  backing  off ; 
fourtlily,  a  new  meclianism  for  working  the  failer  wire  in 
building  tbe  cops  ;  and  fiftlily,  an  apparatus  for  winding  tbe 
yarn  on  to  tbe  spindles.  His  mule  is  constructed  upon  tbe 
box-organ  principle  represented  in  plate  V.  For  fm'tber 
details  of  tbis  ingenious  macbine,  we  must  refer  our  readers 
to  tbe  specification  in  Newton's  London  Journal,  for  Marcb, 
1 836,  page  X. 

SECTION  lY. 

EEELING  INTO  HANKS  ANT)  COrNTING. 

The  automatic  reel  employed  for  winding  tbe  yarn  into  mea- 
sured lengtbs,  called  banks,  from  tbe  bobbins  of  tbe  tbrostle 
or  tbe  cops  of  tbe  mule,  in  order  to  prepare  it  for  tbe  general 
market^'is  a  beautiful  mecbanism,  as  constructed  in  a  modern 
cotton  mill. 

Tbe  cops  made  on  tbe  mule  being  ligbt  and  easily  trans- 
ported are  not  always  reeled  off,  if  tbey  be  destined  for  tbe 
sbuttle,  or  tbe  doubling  mill.  But  if  tbeii  yarn  be  of  tbe 
warp  quality,  it  must  be  wound  upon  large  bobbins  suited  to 
tbe  warping  mill.  Tbese  bobbins  are  filled  witb  cop  or 
tbrostle  yarn,  by  being  laid  borizontally  upon  revolving 
.  carrier  pulleys  or  barrels,  so  tbat  tbey  may  turn  by  mere 
friction,  and  wind  on  tbe  tbread  from  tbe  cops  or  small  bob- 
bins set  uprigbt  on  skewers  in  an  adjoining  sbelf  or  creel. 

Tbe  macbine  represented  in  figs.  79  and  80  is  employed 
for  Y/inding  yarn  or  tbreads  from  bobbins  into  regular  banlis, 
840  yards  in  lengtb.  It  consists — ist,  of  a  bexagon  reel,  one 
yard  and  a  balf  in  circumference  ;  2nd,  of  a  carriage,  upon 
wbicb  tbe  spindles  or  skewers  are  mounted  tbat  bear  tbe  bob- 
bins. Tbis  carriage  bas  a  slov/  traverse  motion  parallel  to 
tbe  axis  of  tbe  reel,  for  tbe  proper  distribution  of  tbe  tbread 
upon  its  surface.  3rd,  of  tbe  fi-amc-v/ork  upon  wbicb  tbe 
carriage  traverses  ;  and  4tb,  of  tbe  driving  gear  or  mecbanism. 

Fig.  79  is  an  end  view,  and  fig.  80  a  front  view ;  tbe 
middle  portion  of  tbe  macbine  baving  been  left  out  in  tbe 
drawing,  as  being  merely  a  repetition  of  tbe  same  parts. 
A  A  are  two  end  iron  framings,  connected  by  two  wooden 
cross-rails  a.  B  is  tbe  reel,  consisting  of  six  borizontal 
latbes  or  spars,  made  fast  to  arms  wbicb  pass  tbrougb  tbo 
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central  wooden  sliaft  h,  fig.  80.  The  arm  z  of  one  of  the 
six  lathes  is  made  of  two  pieces  connected  by  a  hinge-joint, 
roimd  which  this  lathe  may  be  turned,  to  loosen  the  hank- 
coils,  in  order  to  remove  them  from  the  reel.  During  the 
winding,  the  arm  is  kept  extended  in  a  straight  line  by  wire- 
hooks  catching  in  eyes. 


Fig.  19.— Automatic  Reel,  for  winding  and  counting  hanlis.    End  View 
Scale,  three-fourths  of  an  inch  to  the  foot. 

Upon  the  other  end  of  the  machine,  to  that  represented  in 
f^g.  79,  a  pulley  C  is  fixed,  upon  the  prolonged  axis  of  the 
wooden  shaft  exterior  to  the  frame.  This  pulley  is  driven 
by  a  strap  from  the  pulley  D,  upon  a  short  iron  shaft,  which 
is  either  moved  by  the  hand  applied  to  the  winch  handle  d 
(fig.  80),  or  by  a  strap  from  the  mill-shaft,  passing  over  the 
usual  outrigger  fast  and  loose  pulleys  at  E.  e  is  the  forked 
bar  to  serve  as  a  guide  to  the  strap.  The  attcndai^t  may 
move  it  when  he  pleases,  by  means  of  a  horizontal  gearing- 
rod  /,  which  extends  along  the  front  of  the  machine,  to  give 
him  the  facility  of  acting  on  the  straps  at  whatever  point  he 
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may  happen  to  be.  If  a  thread  chance  to  break,  lie  shifts  his 
rod  to  the  left  hand  and  stops  the  machine,  by  throwing  the 
strap  outwards  upon  the  loose  pulley. 


Fig.  80.— Automatic  Reel.   Front  View.   Scale,  three-fourths  of  an  inch  to  the  foot. 


Upon  the  other  end  of  the  central  iron  axis  of  the  wooden 
shaft  h  there  is  a  worm-screw  g,  vv^hich  drives  the  wheel  i. 
In  the  circumference  of  this  wheel  there  is  a  stud  or  pin  c, 
which,  after  each  revolution  of  the  reel,  strikes  against  a  bell- 
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spring  7^,  and  produces  a  jarring  sound,  announcing  to  tlio 
tenter  that  a  certain  measure  of  yarn  is  completed  in  the 
winding.  At  the  right  hand  end  of  the  shaft  i  of  the  wheel 
I,  is  a  small  pinion  2,  driving  the  wheel  3,  to  which  a  spiral 
plate  h  is  fixed,  which  works  against  an  iron  bar  I  attached 
to  the  carriage  that  bears  the  bobbins.  F  P  is  the  carriaf>'e 
which  traverses  upon  rollers  m,  attached  to  the  wooden- 
stretcher  rails  a  a.  Another  roller  n  serves  for  putting  a 
band  over,  which  is  fixed  to  the  carriage,  and  suspends  a 
weight  for  keeping  the  carriage  in  contact  v/ith  the  spiral 
23late  Jc. 

o  represents  (fig.  79)  the  top  bearing,  and  _p  the  under  or 
step-bearing  of  the  spindles.  These  are  generally  old  ones 
removed  from  the  mules,  q  are  the  bobbins  made  fast  by 
pressure  upon  their  respective  spindles,  with  which  they 
revolve.  In  fig.  80,  three  bobbins  are  seen  in  their  places, 
the  other  spindles  are  bare,  r  is  a  wooden  bar  fixed  upon 
the  carriage,  bearing  glass  hooks  s  at  its  top,  for  guiding  the 
thread  from  the  bobbins  to  the  reel. 

Hs  a  ring  at  the  end  of  a  cord  u  (fig.  80),  suspended  from 
a  pulley  at  the  ceiling ;  the  other  end  of  the  cord  goes  over 
a  second  pulley,  at  a  convenient  place  in  the  apartment  for 
hanging  on  a  counter  weight. 

As  soon  as  the  winding  on  of  the  hanks  is  completed,  and 
they  have  been  separately  tied  round  with  a  string  to  separate 
and  distinguish  them,  the  hooks  which  keep  the  arm  z  of  the 
reel  extended  are  loosened,  the  lathe,  or  rod,  is  turned  in- 
wards, all  the  hanks  are  slid  by  hand  towards  the  worm- 
screw  end  of  the  reel,  which  is  then  lifted  up  out  of  its 
bearings.    The  tenter  (a  young  woman)  pulls  dovm  the  rope 

and  slips  the  ring  t  upon  the  hook  v  attached  to  the 
wooden  shaft  of  the  reel,  which  will  thus  continue  suspended 
above  its  bearing  at  the  full  end,  till  the  hanks  are  taken  olf 
it.  The  reel  is  now  lowered,  the  ring  t  is  unhooked,  while 
the  counter-weight  at  the  other  end  of  the  cord  lifts  it  to  a 
suitable  height  out  of  the  v/ay  of  the  machine,  as  shown  in 
the  figure.  The  arms  z  at  each  end  of  the  reel  are  then 
made  straight,  and  secured  in  that  position  by  their  hooks. 
The  winding  of  a  fresh  series  of  hanks  once  more  begins,  and 
the  spiral  plate  Ic,  by  the  rod  /,  again  makes  the  carriage 
traverse  gradually  in  a  direction  parallel  to  the  axis  of  the  reel. 
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Tlie  reel  strikes  a  check  after  every  80  revolutions. 
Tliese  80  revolutions  form  a  ley  or  rap  120  yards  long;  and 
seven  of  tliem  make  up  a  liank,  equal  to  840  yards,  or  a 
little  less  than  half  a  mile.  The  size  of  yarn  is  ascertained 
by  weighing  the  hanks  in  a  kind  of  balance,  called  a  quadrant, 
and  each  size  is  put  up  separately  in  bundles  of  live  or  ten 
pounds  weight.  The  cubical  packages  formed  in  the  bundling- 
press,  are  wrapped  neatly  in  paper,  and  thus  sent  into  the 
market. 

SECTION  V. 

THE  SINGEING  OB  GASSING  OF  YARN. 

The  fine  cotton  yarns  which  are  used  for  making  bobbin- 
net  lace  thread,  and  for  the  hosiery  trade,  are  generally 
subjected,  first  of  all,  to  a  singeing  process  by  the  flame  of 
coal  gas,  in  a  peculiar  machine,  to  free  them  from  their 
loose,  divergent  fibres,  whereby  they  not  only  acquire  a  more 
level  or  compact  appearance,  but  are  raised  to  a  higher 
number  by  the  diminution  of  their  weight  per  hank.  In 
this  way  yarn  of  No.  90  will  become  No.  95. 

The  machine  for  this  purpose  may  be  said  to  consist  of  a 
series  of  gas-jet  flames,  through  every  one  of  which  a  thread 
is  made  to  traverse  several  times,  with  a  velocity  correspond- 
ing to  the  quality  of  the  yarn.  The  motion  is  given  by  the 
revolutions  of  winding  and  unwinding  bobbins,  turning  from 
2,500  to  3,500  times  per  minute.  After  singeing,  the  yarn 
is  either  reeled  into  hanks  from  the  bobbins,  or  sent  to  the 
doubling-mill. 

The  winding  process  in  the  gassing  machine  will  serve  to 
illustrate  the  manner  in  which  yarn  is  womid  from  the 
smaller  bobbins  of  a  throstle-frame  upon  the  larger  bobbins 
of  a  warping-mill,  with  the  addition  of  a  contrivance  for 
arresting  the  mechanism  whenever  a  knot  or  foul  point 
occurs  in  the  thread.  This  modification  is  introduced  in  the 
gassing  apparatus  to  prevent  the  flame  from  burning  the 
thread  when  its  rapid  movement  is  thus  stopped.  The  gas 
flame  is,  by  this  curious  contrivance,  suddenly  turned  aside, 
while  the  bobbin  is  at  the  same  time  lifted  off  the  rotating 
barrel  which  turns  it  by  friction,  and  is  left  at  rest  till  the 
tenter  female  has  had  leisuie  to  draw  the  knot  through  the 
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slit,  or  to  mend  the  defect.  She  now  presses  tlie  bobbin 
down  upon  the  carrier-barrel  again,  and  restores  the  gas 
flame  to  its  proper  position  under  the  running  line  of  the 
yarn. 

Fig.  8 1  presents  an  end  view  of  an  excellent  gassing 
machine,  from  which  it  will  be  seen  to  consist  of  two  similar 
sides,  or  to  be  double. 


O 


iJli 


Fig.  81. — Thread  Singeing  or  Gassing  Machine.   End  View.   Scale,  three*founhs  of  an 
incli  to  the  foot. 


Fig.  82  is  a  front  view,  showing  a  portion  of  the  machine 
towards  both  ends  ;  the  middle,  being  a  mere  repetition  of 
the  parts  here  represented,  has  been  left  out. 

Fig.  8  3  is  a  cross  section  of  one-half  of  the  machine,  or  of 
one  of  the  two  working  sides,  drawn  to  a  double  scale,  in 
order  to  exhibit  more  clearly  the  mechanism  for  unwinding 
nd  winding  one  bobbin. 

The  gassing  machine  consists  of  two  end  frames  A  A,  figs. 
81  and  82,  and  if  very  long,  it  has  a  similar  sustaining  frame 
in  the  middle  also.  These  frames  are  connected  by  foiu' 
wooden  rails  stretching  across  the  top,  shown  in  section  at  a 
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and  fig.  83  ;  and  two  other  beams  lower  down  upon  tlie 
sides  of  the  frame,  fig.  82.  B  is  a  horizontal  shaft  driven 
from  the  mill-shafts  under  the  ceiling  of  the  apartment  bv 
the  usual  strap  going  over  the  outrigger  fast  and  loose  pulleys 
(not  shown  here).  Upon  each  end  of  that  shaft  B  is  a  three- 
fold pulley  C,  each  connected  by  a  strap  with  a  similar 
pulley  D,  fixed  upon  one  of  the  horizontal  .shafts  E  E,  which 
extends  the  whole  length  of  the  machine.  Upon  these  shafts, 
on  each  side  of  the  machine,  sets  of  cylinders  or  pulleys  F  F 
are  made  fast,  v/hich  drive  the  v/inding-on  bobbins  laid  uj)on 
them  by  the  friction  of  contact  with  their  surfaces.  To 
these  bobbins  a  different  velocity  may  be  imparted,  accord- 
ing to  the  diameter  of  the  pulley-grooves  in  C  and  D,  to 
which  the  cord  or  strap  is  applied. 


Fig.  82.— Thread  Singeing  or  Gassing  Macliine.   Front  View.    Scale,  three-fourtlis  of 
an  inch  to  the  foot. 


G  G  are  the  bobbins  ;  some  of  them  resting  upon  their 
carrier-cylinders  F,  in  fig.  82,  and  some  of  them  suspended 
by  being  thrown  out  of  gear,  as  when  a  knot  arrests  the 
motion  of  the  thread. 
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Upon  the  end  of  tlie  shafts  E,  opposite  to  tliat  wliero  tlieir 
driving-pulley  D,  is  fixed,  is  a  worm-screw  cZ,  fig.  82,  which 
works  into  a  wheel  e.  With  this  wheel  a  heart-wheel  /,  is 
connected,  which  revolves  with  the  other  upon  the  same  stud, 
projecting  from  the  frame.  The  heart-wheel  presses  against 
a  roller  attached  to  the  lever  g,  whose  upper  end  is  coniiectod 
with  the  guide-bar  h,  figs.  82  and  83.  A  weight  i,  a-ppendcd 
to  a  band  hanging  over  a  little  roller  Ic,  fig.  82,  serves  to  keep 
the  bar  h,  in  contact  with  the  heart -wheel,  while  the  bar  is 
shifted  by  the  motion  of  the  wheel,  with  the  effect  of  guiding 
the  thread  from  one  end  of  the  bobbins  G,  G,  to  the  other, 
during  their  rotation  upon  their  carrier- cylinders  F,  F. 


Fig.  83.— Thread  Singeing  Machine.    Cleaning  and  Tricker  Mechanism. 
Scale,  one  inch  and  a  half  to  the  foot. 


The  proper  singeing  mechanism  is  best  seen  in  fig.  8  3.  a 
and  h  are  the  stretcher  rails  connecting  the  two  end-frames 
of  the  machine,  and  forming  a  kind  of  a  table;  the  space 
between  them  being  filled  with  a  piece  of  sheet-iron  perforated' 
with  slits,  for  the  passage  of  the  gas  tubes  I.  These  several 
upright  tubes  are  connected  by  joints  m,  with  a  small  stop- 
cock 7^,  screwed  into  the  two  horizontal  main  gas-pipes  0,  0, 
which  extend  through  the  whole  length  of  the  machine,  and 
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terminate  in  the  larger  gas-pipe  of  the  factory.  H  is  a  small 
frame,  in  which  are  fixed  top  and  under  step-bearings  of  a 
line  of  spindles,  equal  in  number  to  that  of  the  winding-on 
bobbins  of  both  sides  of  the  machine.  Upon  these  spindles 
the  bobbins  I  are  set.  From  these  the  yarn  is  wound  ofi. 
p  is  a  bar  fiumished  with  glass  pegs  or  pins,  for  the  purpose 
of  guiding  the  threads  from  one-half  the  number  of  spindles 
to  each  side  of  the  machine,  q  and  q'  are  two  small  rollers, 
over  which  the  yarn  is  guided  to  and  fro  in  its  passage  through 
the  flame  of  the  gas  jets  from  I ;  and  they  may  be  fixed  higher 
or  lower  in  their  respective  slot-bearings,  so  as  to  place  the 
yarn  in  the  most  suitable  part  of  the  flame. 

The  yarn  unwound  from  the  bobbin  I  is  guided  round  the 
glass  pin  of  the  bar  p,  it  passes  through  a  narrow  slit,  or 
cleaner  in  the  lever  z,  (to  be  presently  described,)  under  the  one 
roller  q,  over  the  other  roller  q\  down  to  the  guide  apertm-e 
r  of  the  guide-bar.  A  glass  rod  which  is  fixed  to  the  edge  of 
this  bar,  prevents  its  friction  upon  the  wood. 

The  yarn  which  passes  through  the  aperture  r  is  thereby 
guided  in  the  proper  direction  for  distributing  itself  equably 
over  the  winding-on  bobbins.  These  bobbins  revolve  upon 
a  stud  projecting  from  the  end  of  a  single-armed  lever  s, 
which  moves  freely  upon  the  fulcrum  t.  When  the  end  v  of 
the  lever  u,  u,  is  depressed,  the  bobbins  G  come  to  bear 
upon  the  rotating  carrier-pulleys  F.  But  when  the  end  v  is 
raised,  it  lifts  the  bobbins,  as  if  by  a  hand,  out  of  contact 
with  the  said  driving-cylinders.  The  long  lever  u,  u,  moves 
about  the  same  fulcrum  t,  v/ith  the  bobbin  lever-arm  s,  being 
bent  in  such  a  way  that  v/lien  its  handle  v  is  lifted,  it  catches 
under  s,  and  lifts  it  also.  In  a  slot  of  the  lever  u,  one  arm  of 
the  bell-crank  lever  w  plays.  This  bent  lever  has  its  ful- 
crum at  X,  its  other  arm  is  upright,  and  embraces  with  its 
fork  end  the  gas-tube  L  z  z  is  an  upright  very  light  lever, 
having  at  its  upper  end  a  fine  slit,  through  which  the  thread 
passes,  and  at  its  under  end  a  notch  a',  for  laying  hold  (upon 
occasion)  of  the  stud-point  h'.  This  stud  projects  from  the 
bent  lever  w,  near  to  its  end. 

L  is  a  board  or  bench,  extending  the  whole  length  of  the 
machine  ;  and  upon  it  the  stud-end  of  the  lever  ii  rests,  unless 
when  the  stud  h  is  laid  hold  of  and  lifted  by  the  notch  a'  of 
the  lever  z,  z. 
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d'  is  a  tube  of  sheet-iron,  serving  as  a  chimney  over  tlic 
gas  flame,  to  prevent  its  flickering  by  cross  draughts  of  air. 

Suppose  now  the  yarn  of  the  bobbins  I  to  be  attached  to 
the  barrels  of  the  bobbins  G,  as  shown  in  fig.  83.  The 
attendant  female  depresses  with  her  finger  the  handle  v  of 
the  lever     and  thereby  raises  its  other  and  heavier  end  till 
its  stud  h\  entering  into  the  notch  a\  keeps  it  suspended  in 
that  position  ;  whereby  the  bobbin  G  is  allowed  to  press 
upon  the  rotating  pulley  F,  by  its  own  weight  and  that  of 
its  lever  s.    The  bobbin  immediately  begins  to  revolve,  and 
to  wind  on  yarn,  whilst  the  bell-crank  lo^  moved  by  the  oblong 
slot  of  the  lever  it,  sets  the  gas  tube  in  the  position  proper 
for  applying  the  flame  to  the  thread  in  its  passage  between 
the  rollers  q  and  g',  figs.  81  and  83.    Should  a  knot  or  rough 
point  of  the  thread  present  itself,  too  large  to  pass  through 
the  cleaner  slit  in  the  top  of  the  lever     it  will  give  by  its 
swift  motion  a  twitch  to  the  lever,  and  turn  it  so  as  to  release 
or  unlock  the  notch  in  its  under  arm,  from  the  stud  h  of  the 
lever  w,  w,  and  thus  let  the  heavy  end  of  this  lever  fall  down 
upon  the  bench  L.    By  this  movement  the  under  short  arm 
of  the  bell  crank  w  gets  also  a  twitch  from  the  slot  in  w,  and 
this  in  its  turn  shifts  the  gas  tube  I  aside  by  the  simultaneous 
motion  of  the  forked  end  y  of  w.    Meanwhile  the  arm  v  of 
lever  w,  being  raised,  lifts  the  lever  s,  along  with  the  bobbin 
G,  supported  by  the  horizontal  studs  at  its  end.    By  these 
combined  actions  (all  proceeding  from  the  trigger  jerk  given 
to  z  by  the  knot  in  the  thread)  the  whole  mechanism  for 
singeing  and  winding  that  thread  is  thrown  out  of  gear,  or 
rendered  inoperative. 

The  tenter,  who  is  paid  according  to  the  quantity  and  good- 
ness of  her  work,  in  casting  her  eye  over  the  machine,  sees 
at  a  glance  the  bobbins  which  are  reposing  above  the  line  of 
their  star  pulleys  F',  and  having  corrected  the  defects  in  the 
threads,  sets  them  immediately  in  train  with  the  machinery, 
merely  by  depressing  the  handle  which  once  more  puts  the 
trigger  apparatus  at  the  other  end  of  the  lever  u  in  gear  with 
the  general  driving  shaft,  as  above  described. 
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SECTION  VI. 

DOUBLING  AND  TESTING  OF  YAEN  ;  OR  THE  THREAD  MANUEACTURE, 

Cotton  yarns  arc  formed  into  different  kinds  of  thread, 
according  to  tlie  purpose  which  it  is  to  serve.  Thus  v/e  have 
bobbin-net,  lace-thread,  stocking-thread,  sewing-thread,  &c. 
Two  or  more  single  yarns  laid  parallel  and  twisted  together, 
constitute  thread.  Lace-thread  is  made  always  from  the 
finest  numbers  of  yarn,  from  No.  140  to  No.  350.  It  con- 
sists of  two  threads  twisted  together  by  means  of  an  appro- 
priate machine,  presently  to  be  described.  The  manufacture 
of  sewing-thread  differs  in  nothing  from  the  preceding,  except 
that  usually  three  or  more  single  yarns  are  here  twisted  to- 
gether into  one.  Stocking-thread  is  made  of  more  or  fewer 
yarns,  according  to  the  object  of  the  manufacturer.  All  good 
thread  should  be  gassed  before  it  is  taken  to  the  doubling  and 
twisting  mill. 

This  operation  is  improved  by  passing  the  yarns,  imme- 
diately before  being  doubled  and  twisted,  through  a  trough 
containing  a  weak  solution  of  starch,  which  promotes  the  com- 
pactness, strength,  and  smoothness  of  the  thread.  The  twist 
is  usually  given  to  the  doubled  yarns  in  an  opposite  direction 
to  the  twist  of  the  individual  yarns  in  the  spinning  machines. 
It  is  effected  by  spindles  and  flys,  like  those  of  the  common 
throstle.  The  doubling  machine  is  provided  with  one  pair 
of  rollers,  similar  to  the  drawing-rollers  of  the  throstle,  but 
larger  in  dimension,  for  the  purpose  of  delivering  the  yarns 
at  a  measured  rate  to  the  twisting  spindles,  to  ensure  suf&cient 
tension  and  time  for  equable  and  proper  torsion. 

The  thread  is  wound  upon  bobbins,  revolving  round  spin- 
dles, upon  the  friction  principle  of  the  throstle-frame. 

The  bobbins  rub  by  their  under  disc-end  upon  the  copping- 
rail,  and  receive  from  it,  by  means  of  a  heart-wheel,  the  usual 
traverse  motion,  up  and  down,  for  the  equable  distribution  of 
the  thread  over  their  barrels. 

The  machine '  represented  in  the  figs.  84,  85,  and  86,  is 
constructed  for  doubling  fine  yarn  into  lace-thread  from  the 
mule-spindle  cops. 

To  adapt  it  for  doubling  the  yarn  from  throstle-bobbins, 
nothing  is  necessary  but  to  erect  a  frame  for  carrying  the 
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spindles  upon  wliicli  these  bobbins  would  be  set,  in  tlie  place 
of  the  creel  and  skewers  of  tbe  present  machine. 

Fig.  84  is  the  view  of  that  end  of  the  machine  to  which 
the  motion  is  communicated  from  the  mill  shaft. 

Fig.  85  is  one  of  the  front  views,  which  are  similar  on 
both  faces,  the  machine  being  double,  like  the  throstle-frame. 

Fig.  86  exhibits  a  part  of  a  transverse  section,  being  an 
analysis  of  the  apparatus  subservient  to  one  spindle.  It  is 
drawn  upon  double  the  scale  of  the  other  two  figures. 

A  A  are  the  two  cast-iron  end  frames,  connected  at  their 
tops  by  two  beams  B,  B ;  and  upon  each  side  by  two  other 


Fig.  84.— DoubIing"and  Twisting  Frame.  End  View.   Scale,'one  inch 
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beams  C  and  D,  for  the  purpose  of  carrying  the  bearings  of 
the  spindles. 

E  is  the  creel  upon  whicb  tbe  cops  are  set  up  in  two  parallel 
rows,  one  upon  each  side  or  face  of  the  machine,  the  number 
of  which  cops  (or  bobbins)  must  be  double,  triple,  &c.,  the 
number  of  the  twisting  spindles  i,  i. 

F  F  are  two  troughs  filled  with  water,  or  very  thin  starch 
paste,  through  which  the  yarns  are  made  to  pass  under  a  glass 
rod  a,  in  which  are  concentric  grooves,  to  keep  the  yarns  in 
one  line  of  traction.  G  G  are  two  sets  of  rollers,  consisting 
of  smooth  iron  under  rollers  6,  and  light  wooden  top  rollers 
c  ;  each  set  revolving  by  its  iron  axis  in  slot-bearings  cZ, 
which  are  screwed  upon  the  bearings  e  of  the  under  roller. 
The  upper  rollers  traverse,  and  consist  of  as  many  different 
ones  as  there  are  threads  ;  each  of  them  being  held  upon  the 
under  roller  by  tops  sliding  in  vertical  slots. 

This  pair  of  rollers  serves,  as  we  have  said,  to  draw  the 
yarn  from  the  cops  (or  throstle  bobbins)  through  the  trough 
F,  and  over  its  rounded  edge  /,  which  is  covered  with  flannel 
for  the  purpose  of  wiping  the  superfluous  moisture  from  the 
yarn,  and  delivering  it  in  two  parallel  lines  to  the  spindles, 
which  twist  them  together  as  they  proceed  from  the  roller  G. 

Figure  8  5  shows  the  thread  first  passing  beneath  the  under 
roller  5,  then  round  about  it,  and  over  the  roller  down  to 
the  fly  of  the  spindle  %  i. 

H  H  are  the  spindle  stems,  having  their  upper  brasses  or 
collars  g  fixed  in  the  beam  C,  and  their  under  step-bushes 
h  in  the  beam  D.  i  i  are  the  flies,  and  h  the  wharves  or  pul- 
leys upon  the  spindles,  for  making  these  revolve  by  straps. 
I  I  are  the  bobbins,  which  rest  upon  the  copping-rail  K,  K, 
and  are  moved  up  and  down  with  it.  Z  is  a  smooth  v/ire,  for 
the  yarn  to  glide  over.  It  is  fixed  to  a  rail  or  board  m,  ex- 
tending the  whole  length  of  the  machine,  n  n  are  wire  eye- 
lets, through  which  the  yarn  passes  in  its  way  to  get  twisted 
imderneath  by  the  spindles. 

L,  fig.  84,  is  a  large  tin  drum,  which  imparts  motion  to 
the  spindles  by  bands  or  straps  ;  one  band  passing  round  the 
wharves  of  four  spindles,  two  upon  each  side  of  the  machine. 
These  bands  are  kept  in  proper  teusion  by  the  tightening 
pulleys  M,  M.  These  pulleys  rest  with  their  axes  upon  the 
extremities  of  the  arms  0  of  bell-crank  levers,  whose  other 
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extremities  (figs.  84  and  85  at  bottom)  suspend  weights 
O,  attached  to  a  curved  plate  fixed  to  their  points.  The 
straps  of  the  tin-plate  drum,  or  cylinder  L,  go  first  round  the 
wharves  of  two  spindles  upon  the  right-hand  side,  thence 
round  two  upon  the  left-hand  side,  and  'thereafter  over  the 
tightening  pulley  M,  to  the  drum  L,  as  plainly  shown  by 
dotted  lines  in  fig.  84. 

The  train  of  motions  in  this  machine  may  be  easily  traced 
upon  the  shaft  P  of  the  tin-plate  drum  L.  Exterior  to  the 
frame-work  at  the  end  are  the  usual  outrigger  fast  and  loose 
pulleys  Q  for  driving  the  machine.  The  other  end  of  the 
shaft  P  (fig.  85)  bears  the  pinion  i,  which  drives  the  wheel 

2,  and  thereby  a  pinion  3,  turning  loose  with  the  latter  upon 
a  stud.  The  pinion  3  drives  a  carrier-wheel  4,  whence  the 
motion  is  given  to  the  wheel  5,  upon  the  iron  roller-shaft. 
The  wheel  4,  by  another  similar  carrier-wheel,  drives  a 
similar  wheel  upon  the  iron  roller-shaft  of  the  other  side  (the 
latter  cannot  be  seen  in  the  view,  fig.  85). 

Upon  the  end  of  the  machine  represented  in  fig.  84,  a 
pinion  6  is  attached  to  the  one  roller,  which  drives  the  v/heel 
7,  and  by  a  pinion  8,  on  the  same  axis,  also  the  v/heel  9, 
fixed  upon  the  horizontal  shaft  that  extends  the  whole  length 
of  the  machine,  for  carrying  several  equal  heart-wheels,  such 
as  q.  Each  of  these  wheels  acts  upon  two  rollers  r,  r, 
attached  to  the  ends  of  the  one  set  of  arms  of  the  curved 
levers  s,  s.  The  other  arms  of  these  levers  are  connected 
with  the  copping-rails  K,  K,  by  the  links  t,  t,  on  each  side 
of  the  machine,  fixed  to  the  rods  which  are  screwed  into 
ihe  said  copping-rail,  and  slide  in  the  beams  C  and  D,  fig. 
85.  In  this  way  the  copping-rail  is  made  to  rise  and  fall 
alternately,  as  the  revolving  heart-wheels  q  depress  or 
elevate  the  arms  of  the  levers  s,  s. 

In  the  thread  machine  there  are  three  distinct  simultaneous 
movements  :  i.  That  of  the  rpUers,  or,  more  properly  speak- 
ing, the  under  rollers,  for  the  upper  are  carried  round  merely 
by  the  friction  of  the  former  ;  2.  That  of  the  spindles  ;  and 

3 .  The  traverse  or  up  and  down  motion  of  the  bobbins. 
The  twist  of  the  thread  ought  to  be  proportional  to  its 

fineness  ;  with  which  view  the  machine  is  so  constructed  as  to 
permit  of  its  wheels  and  pinions  being  exchanged  for  others 
with  different  numbers  of  teeth. 


THEEAD  MAOTFACTUEK. 


183 


Fig.  86.— -DoTiblmg  and  Twisting  Frame.   Details  of  Spindle  Mechanism. 
Scale,  two  inches  to  the  foot. 
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It  is  obvious  that  tlie  motion  communicated  to  the  under 
rollers  from  the  main  shaft,  P,  is  retarded  ;  while  that  com- 
municated to  the  spindles  is  accelerated.  Thus,  for  one  turn 
of  the  shaft  P,  or  the  pinion  i,  upon  its  remote  end,  the 
wheel  2  will  make  of  a  turn ;  and  for  one  of  the  pinion 
3,  upon  the  axis  of  2,  the  wheel  4  will  make  i  of  a  turn  ; 
hence  the  wheel  5,  of  the  same  size  as  the  carrier- wheel  4, 
makes  one  turn  for  16-5  turns  of  the  steam  shaft  P.  The 
surface  of  the  under  rollers  turned  at  this  rate  by  wheel  5,  is 
75yf  0-  twelfths  of  an  inch,  being  24  twelfths,  or  two  inches 
in  diameter :  and  therefore  these  rollers  will  deliver  = 
4*57  twelfths  of  an  inch  of  thread  for  each  revolution  of  P. 

The  drum  L,  L,  having  ten  times  the  diameter  of  the 
wharves  of  the  spindles,  each  turn  of  it  will  give  ten  revolu- 
tions to  the  spindles.  Hence  while  4*57  twelfths  of  an  inch 
are  delivered,  the  spindles  turn  ten  times  round,  or  give  ten 
twists  to  that  portion,  being  fully  26  twists  per  inch. 

Whatever  be  the  number  of  the  yarn,  the  traverse  motion 
of  the  bobbins  remains  unchanged. 

SECTION  VII. 

THE  BUNDLE-PRESS, 

The  object  of  this  machine  is  to  pack  up  the  hanks  in  bun- 
dles of  a  few  pounds  weight  each,  and  to  compress  them  into 
such  a  moderate  compass  as  may  allow  them  to  be  trans- 
ported to  a  distant  market  with  little  cost  or  risk  of  injury. 
Though  small  in  size,  the  bundle-press  is  characterized  by 
the  same  ingenuity  and  mechanical  soundness  of  construction 
which  distinguish  the  Manchester  workmanship  in  general. 

.Fig.  87  shows  the  front  view,  or  the  face  opposite  to  the 
station  of  the  packer.    Fig.  8  8  is  an  end  view. 

A  A  is  the  strong  frame  of  cast  iron. 

B  B  is  a  wooden  table  fixed  to  the  frame.  Its  right-hand 
end  serves  for  holding  a  quantity  of  jslvh  ready  to  the  packer's 
hand.  Upon  the  left-hand  side  of  the  table  are  laid  the 
papers  and  twine  used  in  making  up  the  bundles. 

C  is  a  wheel  which  is  moved  by  the  pinion  D.  The 
pinion  is  fixed  upon  a  shaft  which  is  tiu-ned  round  by  the  arms 
of  the  cross  F.    Upon  the  same  shaft  is  a  ratchet-wheel  E,. 
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furnislied  with  tlie  usual  click  a,  to  arrest  the  shaft  at  the 
point  last  arrived  at,  by  its  revolution  in  the  direction  of  the 
arrows. 

Upon  one  of  the  radial  arms  of  the  wheel  C  is  cast  a  boss, 
on  which  the  two  connecting  rods  G,  G  are  fixed.  The 
upper  ends  of  these  rods  are  joined  by  the  press-plate  H, 
which  must,  therefore,  move  upwards  when  the  wheel  C  is 
turned  round.  In  order  to  make  the  plate  H.  ascend  in  a 
vertical  direction,  it  carries  two  guide-bars  I,  I,  which 
move  between  flanges  cast  upon  the  inside  of  the  frames 
A,  A. 

The  part  of  the  machine  by  which  the  pressing  is  per- 
formed consists  of  two  sets  of  fiat  bars  or  rulers  h,  h,  &c. ; 
between  which  the  press-plate  moves  up  and  dovv'n.  Each  set 
consists  of  five  bars,  which  are  screwed  against  the  top  of  the 
frame  A,  but  leave  sufficient  space  between  them  for  receiv- 
ing the  binding  pack-thread  or  twine. 

The  top  of  the  press  consists  of  five  rails  c,  c,  e,  c,  c,  which 
fit  the  five  bars  of  the  sides.  They  are  connected  with  one 
of  these  sets  by  joints  d,  d,  d,  and  are  raised  up  to  let  in  the 
yarn,  and  to  take  out  the  bundle.  The  other  ends  of  these 
rails  c,  c,  c  are  laid  upon  the  five  front  bars,  and  are  secured  in 
their  places  by  rods  e,  e,  e,  which  turn  round  the  joints 
and  are  let  into  slits  of  the  rails  e,  e,  e,  the  projecting  heads 
g,  g,  g  of  these  rods  preventing  the  rails  from  rising,  Y/hen 
the  pressing  has  been  performed,  the  rods  are  pushed  from 
the  slits  into  the  inclined  position  ^7,  e,f,  seen  in  fig.  87,  which 
they  retain  by  means  of  the  little  tails  at  their  bottom, 
which  bear  against  the  bars  h,  h.  The  packer  then  raises  the 
top  rails  into  the  oblique  position  represented  in  the  same 
figure  at  c'. 

The  iron  press-plate  is  covered  with  a  smooth  piece  of 
hard  wood,  in  which  are  cut  grooves  for  laying  the  pack- 
thread or  twine  in  correspondence  with  the  spaces  between 
the  side  bars  h,  h.  He  lays  these  threads  in  their  places, 
when  the  press-plate  is  at  its  lowest  level ;  he  then  fills  the 
space  between  the  bars  h  h  with  hanks  previously  twisted 
slightly,  and  neatly  folded  together,  and  lowering  the  top 
rails  c,  c,  c,  pushes  the  key-rods  e,  e,  e,  into  the  slits  of  the 
rails,  and  begins  to  turn  the  cross  F  so  as  to  drive  the 
wheel  C  by  the  pinion  D,  and  move  the  plate  H  upwards. 
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After  having  given  sufficient  compression  to  tlie  bundle,  he 
binds  the  threads  together  round  it,  after  which  he  pushes 
the  click  out  of  the  ratchet-tooth,  when  the  elastic  rebound 
of  the  cotton  drives  down  the  press-plate  to  its  lowest  level. 
He  now  takes  out  the  bundle,  and  repeats  the  same  opera- 
tions. 

From  the  increasing  magnitude  of  the  angle  formed  by  the 
acting  spoke  of  the  wheel,  and  the  pushing  rods  G,  G,  the 
mechanical  advantage  becomes  exceedingly  great  towards  the 
conclusion  of  the  pressure,  and  thus  enables  a  feeble  arm  to 
form  a  very  compact  bundle. 


i 
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CHAPTER  V. 


WEAVING. 
SECTION  I. 

WARPING-MILL. 


Fig.  89.— Ancient  Warping  Frames,  from  Montfaucon. 

The  preparatory  step  to  weaving  is  arranging  tlie  warp- 
yarn  in  truly  parallel  layers  upon  a  wooden  beam.  This 
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operation  is  effected  by  tlie  aid  of  an  ingenious  macliincj 
called  tlie  warping-mill. 

The  warp-yarn,  as  spun  either  in  the  throstle  or  the  mule, 
must  be  wound  from  the  small  bobbins  or  cops,  upon  bobbins 
of  a  much  larger  size,  suited  to  the  adjustments  of  the 
warping-mill.  This  transfer  is  made  by  a  winding-frame, 
very  similar  to  that  described  for  gassing  yarn,  but  greatly 
more  simple,  from  the  absence  of  the  singeing  apparatus.  In 
the  present  case,  the  large  bobbins  are  laid  horizontally  upon 
rotating  pulleys,  and  revolve  by  surface  friction,  so  as  to  wind- 
on  the  yarn  from  the  smaller  bobbins  or  cops  set  upright  or 
horizontally  upon  skewers  in  an  adjoining  frame  or  creel. 
The  threads  are  made  to  pass  through  glass  hooks  fixed  upon 
a  guide-bar,  which  traverses  to  the  right  and  left,  through  a 
space  equal  to  the  barrel  of  the  large  bobbin,  so  as  to  distribute 
the  yarn  evenly  over  its  sm^face.  (See  this  apparatus  described 
under  the  gassing  machine.) 

From  these  bobbins  the  yarn  is  next  transferred  to  another 
machine  called  the  warping-mill.  Here  the  yarn  intended 
to  form  the  warp  of  one  long  web  or  cut  in  the  power-loom 
is  generally  wound  in  eight  portions  upon  eight  separate 
rollers  ;  from  which  it  is  united  upon  one  roller  or  warp-beam 
in  the  power-loom  dressing  machine.  By  the  above  plan, 
the  attendant  on  the  warping-mill  has  only  to  watch  one- 
eighth  part  of  the  whole  yarns,  from  two  to  four  thousand  in 
number,  which  may  go  to  form  the  entire  breadth  of  the  web ; 
and  she  can,  therefore,  more  readily  recognize  the  particular 
thread  which  breaks,  and  mend  it  immediately,  so  as  to 
preserve  all  the  yarns  of  the  same  length. 

A  warping-mill  of  the  latest  and  most  approved  construc- 
tion is  represented  in  plate  YII.,  figs,  i  and  ^2.  Fig.  i 
shows  an  end  view  of  the  machine  ;  and  fig.  2  a  view 
seen  from  above,  or  a  ground-plan.  In  both  figures  the 
bobbin-frame  is  shown  only  in  part ;  the  rest,  being  a 
repetition,  may  be  supposed  extended  to  suit  any  number  of 
threads  or  breadth  of  web. 

B  B  is  the  iron  frame-work  of  the  machine,  upon  which 
the  three  wooden  rollers  C,  C,  and  Q"  rest,  which  guide  the 
yarns  given  ofP  by  the  bobbins,  after  they  pass  between  the 
brass  wires  a,  fixed  upon  the  wooden  bar  6.  To  prevent 
the  threads  of   the  bobbins  nearest  the  frame  B  from 
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rubbing  upon  tbe  bar  h,  its  edge  is  rounded  off  with  a 
smooth  wire  c,  D  are  six  prismatic  bars  placed  hori- 
zontally upon  the  top  of  the  frames  B,  and  extending  right 
across  the  machine. 

E  are  plates  cast  on  the  frame-work,  having  upon  their 
inner  surfaces  six  upright  ribs  corresponding  with  the  bars 
D  ;  the  breadths  of  the  latter  being  equal  to  the  intervals  or 
square  channels  between  the  said  ribs,  d  is  another  guide 
for  conducting  the  yarn,  consisting  also  of  upright  wires,  like 
a  comb,  between  which  the  threads  pass. 

F  is  a  small  roller  to  support  the  weight  of  the  yarn, 
and  to  prevent  its  rubbing  upon  the  bars  T>  and  d 
in  its  rapid  motion  to  the  winding-beam,  or  yarn-roller  G, 
shown  by  dotted  lines  in  plan  (fig.  2).  Upon  its  ends,  at  a 
distance  asunder  suited  to  the  breadth  of  the  yarn-roll,  are 
two  light  cast-iron  plates  e,  e,  which  are  furnished  with  a 
projection  that  fits  into  a  longitudinal  groove  in  the  wooden 
roller,  and  may  be  thus  shifted  farther  in  upon  the  roller, 
according  to  the  breadth  of  the  spread  yarn.  The  tooth  or 
feather  of  the  end  plate,  by  entering  the  groove  cut  in  the 
roller,  is  prevented  from  slipping  round  upon  it. 

The  warp-beam  G  lies  with  its  iron  axis  in  two  slots  of  the 
brackets  /,  /,  made  fast  to  the  cross-frame  piece  of  the  frame 
B,  and  presses  upon  the  roller  H  with  its  whole  weight.  This 
roller  is  made  of  wooden  spars  screwed  upon  the  circum- 
ference of  several  iron  rings  wedged  upon  a  shaft,  so  as  to 
form  a  hollow  cylinder.  The  wood  is  then  covered  with 
fiannel,  upon  which  the  warp-roller  is  laid. 

This  roller  H  lies  with  its  axis  in  bearings  attached  to  the 
frame  B,  and  carries  at  the  one  end  the  usual  fast  and  loose 
pulleys  I,  by  which  it  receives  motion  through  a  strap,  from 
a  pulley  on  the  mill-shaft,  and  imparts  that  motion  to  the 
roller  G  by  surface  friction. 

Upon  the  shaft  of  the  roller  H  there  are  two  wheels  K,  K, 
which  enable  the  attendant  to  turn  backwards  the  roller  H, 
and  thence  also  the  yarn-roller  G,  in  case  a  thread  should  break 
and  its  end  should  run  on.  It  is  necessary,  however,  first  of 
all,  to  detach  the  warping-mill  from  the  driving-shaft  of  the 
factory,  by  shifting  the  strap  upon  the  outrigger  loose  pulley 
at  I.  To  facilitate  the  throwing  the  machine  out  of  gear  in 
a  moment,  there  is  a  fork  g,  at  the  bent  end  of  a  bar,  which 
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extends  across  tlie  frame,  and  presents  a  handle  at  li,  for 
shifting  tlie  strap  and  arresting  the  movement. 

The  working  of  this  machine  will  hardly  need  any  minute 
elucidation.  The  yarns  proceeding  from  the  bobbins  at  A  go 
over  the  roller  C,  imder  the  roller  C',  and  over  the  roller  C", 
thereby  bringing  the  threads  of  all  the  bobbins  into  one 
horizontal  plane.  They  pass  thence  over  the  bars  D,  through 
between  the  guide-Vvdres  cZ,  wind  over  the  roller  G',  as  it  « 
revolves  by  friction  of  contact  with  the  rotatory  roller  H,  its 
axis  being  at  liberty  to  rise  in  the  slots  of/,  /,  in  proportion 
as  the  diameter  of  the  barrel  increases.  For  the  purpose  of 
shovv^ing  the  threads  more  plainly,  the  whole  of  the  machine 
is  painted  black,  so  that  the  warper  sees  at  once  if  there  be  a 
deficient  white  thread  upon  the  dark  ground.  She  imme- 
diately stops  the  mechanism,  takes  up  one  of  the  six  smooth 
prismatic  rods  out  of  the  grooves  in  the  brackets  z,  ^,  and  lays 
it  down  across  the  yarn  in  the  interval  between  the  two 
farthest  bars  D,  so  that  the  ends  of  the  rods  lie  between  the 
ribs  of  the  side  plate  E.  She  then  turns  the  roller  G  back, 
by  acting  with  her  hand  upon  one  of  the  wheels  K,  K,  and 
thereby  causes  the  yarn  to  wind  off,  the  slack  of  which 
immediately  falls  down  in  doubled  threads  under  the  weight  of 
the  iron  rod  between  two  contiguous  ribs  of  the  side  plate  E, 
like  a  v/indow  casement  sliding  down  in  its  side  grooves. 

If  still  she  cannot  recover  or  reach  the  broken  end  of  the 
thread,  she  places  another  of  the  smooth  rods  in  the  next 
partition  of  the  bars  D  ;  v/hich  descending  in  the  cell, 
carries  before  it  another  double  length  of  the  yarns,  as  they 
are  uncoiled,  by  the  retrograde  motion  given  to  the  roller 
G.  The  warper  goes  on  to  recal  the  wound-up  yarns  in  this 
manner,  without  any  possibility  of  ravelling  them  or  affecting 
their  parallelism,  till  she  finds  and  repairs  the  broken 
ends.  The  roller  G  must  novf  be  turned  slowly  forwards  till 
all  the  prismatic  rods  be  lifted  from  the  ground,  and  dis- 
engaged from  the  travelling  warp,  when  they  are  restored  to 
their  grooves  in  the  brackets  ^,  i.  The  strap  is  next  shifted 
upon  the  fast  pulley  at  I,  and  all  moves  smoothly  once  more  till 
another  thread  chances  to  break.  As  the  bringing  back  of 
the  broken  ends  is  an  irksome  process,  which  loses  time,  and 
impairs  her  wages,  it  is  a  lesson  v/hich  inculcates  vigilance  in 
no  common  degree. 
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The  warp  is  now  ready  to  be  transferred  to  the  dressing 
machine. 

SECTION  II. 

THE  DRESSING  MACHINE 

Consists  of  the  following  principal  parts :  i .  The  frames 
for  carrying  the  rollers  which  have  been  filled  with  yarn 
apon  the  warping  machine.  Generally  eight  rollers  are  used 
to  compose  a  warp,  and  they  are  arranged  in  two  sets  at  the 
opposite  ends  of  the  machine. 

2 .  The  sizing  apparatus,  in  which  the  warp-yarn  of  four  of 
the  said  rollers  passes  between  two  cylinders,  one  of  which  is 

Timtner^sed  in  a  trough  with  size.  Whilst,  therefore,  the  lower 
cylinder  gives  size  to  the  yarn,  the  upper  one  squeezes  out  the 
supel'fluous  quantity  of  the  paste. 

3 .  Th,e  part  of  the  machine  where  the  paste  is  rubbed  into 
the  fibres  of  the  ya  n,  and  smoothed  over  by  means  of 
brushes.    In  this  par    the  machines  differ  from  each  other, 

"  according  to  the  kind  of  brushes  that  are  used.  In  some 
■'dressing  machines,  two  cylinders  covered  with  brushes,  one 
over  and  one  under  the  warp,  revolve  in  a  contrary  direction 
to  that  of  the  yarns.  In  another  sort  of  dressing  machines, 
two  flat  brushes,  one  over  and  one  under  the  warp,  are  moved 
to  and  fro  in  such  a  way  that  they  touch  the  yarn  only  in 
one  direction  of  their  movement.  It  is  obvious  that,  in 
the  latter  kind  of  machines,  the  yarn  can  be  damaged  only 
upon  the  first  entering  of  the  brushes  (which,  however,  is 
performed  very  gradually),  whilst  in  the  cylindrical,  the 
revolving  bristles  are  constantly  apt  to  rub  and  tear  the 
delicate  threads. 

4.  The  drying  of  the  size  in  the  warp  is  performed  by 
passing  it  over  a  box  or  chest  filled  with  steam.  In  addition 
to  the  steam-chest,  a  fan  is  used  for  changing  the  air,  and 
thus  promoting  a  quick  evaporation. 

5.  The  last  operation  which  is  done  in  this  machine  is  the 
winding  of  the  warp  upon  the  main  yarn-beam,  which  is  to  be 
put  into  the  loom.  The  two  parts  of  the  warp  which  have  till 
that  time  been  worked  separately  on  either  end  of  the 
machine  are  united  here,  and  carried  through  a  reed  to  produce 
a  regular  winding  upon  the  yam-beam.     The  revolving  of 
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the  latter  is  the  cause  of  the  warp's  travelling  from  the 
eight  yarn-beams  through  the  five  operations  just  men- 
iioned. 

The  dressing-machine  is  shown  in  a  longitudinal  view  in 
ifigs.  I,  2,  3,  and  4,  plate  VIII.  The  drawing  contains  one 
-end  of  the  machine,  in  which  one  half  of  the  warp  is  prepared, 
and  the  middle  part  of  it,  where  both  parts  of  the  warp  are 
united  and  wound  up  together.  The  other  end  of  the  machine  is 
exactly  the  same  as  that  represented,  and  therefore  is  left  out 
to  reduce  the  size  of  the  engraving.  Figs,  i,  2,  3,  and  4 
represent  all  the  essential  parts  of  the  machine  which  wiJLji^ 
mentioned  in  the  following  description.  /^^ 

A,  A  is  one  of  the  frames  which  carry  the  yarn  rollers  B, 

E,  B,  B,  as  prepared  at  the  warping-mill.  The  rollers  '^can 
1)0  fixed  at  successive  heights  in  order  to  make  the  yarn  from 
the  rearmost  rollers  clear  the  front  ones,  «  v  t^". 

The  yarn  of  all  the  four  rollers  (which  contain  cliferenf 
numbers  of  threads  according  to  the  various  breadths-'  ^jid  ^ 
Oneness  of  the  cloth  to  be  woven)  is  carried  through  a  w^r|^ 
reed  a.  This  reed  is  formed,  as  in  general,  (see  fig.  2,)S^ 
l^rass  wires,  but  much  stronger,  and  with  wider  intervals  than 
those  commonly  used  in  weaving.  Behind  the  reed  a  is  a 
small  roller  6,  which  revolves  by  the  friction  of  the  travelling 
warp,  and  serves  to  collect  the  yarn  of  all  the  beams  in  one 
liorizontal  plane. 

C  is  a  large  wooden  cylinder  immersed  in  a  wooden 
trough  D,  which  is  filled  with  glue,  paste,  or  starch.  This 
cylinder  is  pressed  by  another  smaller  one  E,  of  iron,  which 
is  covered  with  cloth :  by  drawing  the  warp  forward,  and 
thereby  turning  the  cylinders  C  and  E,  the  latter  squeeze 
out  the  superfluous  part  of  the  size  which  had  previously 
b)een  raised  from  the  trough  by  the  surface  of  the  former 
roller.  As  the  weight  of  the  cylinder  C  is  very  considerable, 
and  would  therefore  produce  too  much  friction  to  be  safely 
tm^ned  by  the  travelling  warp,  its  shaft,  instead  of  lying  in 
bearings,  turns  upon  friction-rollers  c,  c.  From  the  sizing 
cylinder  C  the  w^arp  travels  in  the  direction  marked  d,  d, 
thus  passing  through  the  reeds  e,  e,  e,  under  the  lathe  roller 

F,  through  what  are  called  the  heddles  G,  and  through  the 
large  reed  H  to  the  yarn-beam  I.  The  other  half  of  the 
warp  on  the  other  end  of  the  machine,  comes  in  the  direction 
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d\  d\  d\  passes  under  tlie  roller  F',  througli  the  same  lieddles 
g  and  reed  H,  to  tlie  said  yarn-beam  I,  whicli  is  similar  to 
those  used  on  the  warping  machine.  To  prevent  the  threads 
from  sticking  together,  and  to  make  it  easier  for  the  dresser 
to  mend  any  broken  ones,  the  warp  is  separated  by  the  wooden 
rods  /,  /j  /  (called  lease-rods). 

K  is  a  box  constructed  either  of  deals  or  sheet  iron,  and 
screwed  to  the  frame  L  of  the  central  part  of  the  machine. 
In  this  box,  and  upon  two  slender  beams  Z,  which  connect  the 
frames  L  and  A,  are  sheet-iron  cases  M  and  M'  (see  the 
dotted  lines  in  the  figure),  which  are  supplied  with  steam 
from  a  main  pipe,  which  serves,  at  the  same  time,  to  heat  the 
room, 

N  is  the  main  shaft  which  goes  across  the  machine  ;  on 
the  end  of  which  are  three  pulleys,  a  fixed  and  a  loose  one  O, 
to  give  motion  to  the  machine  from  the  shafts,  and  a  third 
pulley  P  to  drive  the  fan  Q. 

The  said  shaft  N  has  two  cranks  in  the  centre  of  the  ma- 
chine, which  stand  at  right  angles  to  one  another,  the  use  of 
which  will  be  explained  hereafter.  On  the  shaft  N  there  is 
also  a  conical  pulley  E,  which  corresponds  with  a  similar  one 
S,  set  in  the  reverse  direction  of  the  former.  Hence,  by 
moving  a  strap  from  the  small  diameter  of  the  pulley  E  to  its 
larger  diameter,  and  at  the  same  time,  from  the  larger 
diameter  to  the  smaller  of  the  pulley  S,  the  velocity  of  the 
cone  S  will  be  gradually  increased,  and  by  moving  the  strap 
in  the  contrary  way  it  will  be  decreased,  whilst  the  shaft  N 
continues  to  revolve  with  equal  velocity.  The  movement  of 
the  said  strap  is  effected  by  turning  a  handle  g  on  the  other 
side  of  the  machine,  and  shifting,  by  means  of  a  screw,  the 
guide  A,  which  keeps  the  strap  at  the  place  deemed  proper 
by  the  dresser.  On  the  short  shaft  where  the  cone  S  is  fixed, 
there  is  also  a  small  pinion  (not  seen  in  this  view  of  the 
machine),  which  works  in  the  wheel  ^.  Fixed  to  i  is  a  bevel- 
wheel  v/hich  drives  another  such  wheel  Z,  fixed  upon  a 
shaft  sloping  upwards  m,  seen  only  in  dotted  lines,  as  those 
parts  last  mentioned  are  attached  to  the  other  side  of  the 
machine.  This  shaft  m,  by  means  of  two  bevel- wheels  n  and 
o,  drives  the  yarn-beam  I,  as  is  represented  in  fig.  4.  The 
wheel  0  moves  between  two  bearings,  with  its  shaft  j?,  which 
can  be  shifted  through  the  boss  of  the  wdieel,  according  to  the 
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lengtli  of  tlie  yarn-beam  wliicli  is  to  be  put  into  the  macLinc. 
Yvlien  the  yarn-beam  which  lies  with  its  other  end  in  tlie 
bearing  q  has  been  put  in  a  hole  made  for  that  pm-posc  in 
the  shaft  fig.  4,  the  wheel  0  is  screwed  fast  upon  the 
shaft,  and  is  now  able  to  turn  the  beam  by  means  of  r  and  s. 

By  the  revolving  of  the  yarn-beam  I,  as  just  described, 
the  warp  is  drawn  from  the  rollers  B,  B,  B,  B,  in  the  direc- 
tions d,  and  d',  d\  d\  and  wound  upon  its  surface  so  as 
to  increase  its  diameter,  and,  of  course,  the  velocity  with 
v^'-hich  the  yarn  is  drawn  in  through  the  operation,  and 
thereby  it  would  prevent  its  getting  dried  before  it  is  wound 
on  the  beam.  The  cones  E  and  S  are  contrived  so  as  to 
obviate  this  inconvenience.  From  them  the  motion  is  given 
to  the  wheels  and  shafts  already  described,  and  to  the  yarn- 
beam  I.  As  soon  as  the  dresser  observes  that  the  warp  is 
not  perfectly  dried,  he  decreases  the  velocity  of  the  machinery 
by  turning  the  handle  and  moving  the  strap  which  turns 
the  cone  S  tov/ards  the  smaller  diameter  of  the  cone  R.  If 
he  finds  that  he  could  work  the  machine  a  little  quicker,  he 
tm^ns  the  handle  the  other  way. 

Q  is  a  fan  of  three  wings,  working  between  the  two 
halves  of  the  vv^arp  which  come  up  from  the  two  ends  of  the 
machine. 

By  drawing  the  hot  air  from  underneath  the  steam-boxes 
M  M',  and  blowing  it  against  the  expanded  warp,  it  serves 
very  powerfully  to  dry  it.  This  is  an  arrangement  which  has 
been  lately  adopted. 

The  fan  Q  is  put  in  motion  by  a  strap  which  comes  from 
the  pulley  t  to  the  pulley  seen  under  the  letter  u.  With  the 
first  one  is  connected  another  pulley  v  (seen  in  the  figure 
only  in  dotted  lines),  which  is  put  in  motion  by  a  strap  from 
the  large  pulley  P,  P,  on  the  shaft  N.  On  the  shaft  of  one 
of  the  rollers  F',  which  are  made  of  single  lathes  to  prevent 
the  sized  yarn  from  sticking  to  them,  is  a  worm  working  in 
the  wheel  v/hich  strikes,  after  each  revolution,  against  a 
bell,  in  order  to  indicate  the  quantity  of  warp  wound  upon 
the  beam  I.  This  point  is  marked  by  the  dresser  with  a  line 
of  coloured  paste. 

In  order  to  ^^dnd  on  the  yarn  evenly  between  the  two  side 
plates  of  the  yarn-beam,  the  reed-frame  (that  is,  the  frame 
into  which  a  very  broad  reed,  made  with  long  wire,  is  put), 
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and  tlirougli  wliicla  tlio  yarn  passes  just  before  it  is  wound 
upon  the  yarn-beam,  can  be  moved  a  little  to  the  right  or 
left  by  means  of  a  handle  which  moves  a  screw  working  in 
a  nut  attached  to  the  said  frame.  This  lies  upon  tv/o  pieces 
of  wood  screwed  against  the  frame  L  of  the  machine.  The 
hcddle-frame  which  also  lies  loose  upon  two  such  pieces  of 
wood,  is  adjusted  to  the  former,  in  order  to  give  as  little 
friction  to  the  yarn  as  possible.    See  fig.  4. 

It  remains  now  for  us  to  give  a  description  of  the  brushing 
apparatus,  which  has  not  hitherto  been  mentioned,  because 
it  is  an  addition  not  absolutely  necessary,  but  a  good  assist- 
ance in  producing  a  well-dressed  vvarp.  In  the  machine  here 
represented,  tho  rectilinear  system  of  brushing  has  been 
adopted. 

A'  and  B'  are  brushes  like  that  represented  in  fig.  3,  the 
one  working  on  the  top,  the  other  from  beneath,  against  the 
warp  ;  both  are  fixed  with  the  ends  upon  iron  bars  C,  which 
work  in  joints  a'  and  Z>',  upon  the  levers  E'  and  D'.  The 
lever  D'  moves  round  a  bearing  d  fixed  to  the  floor.  The 
other  lever  E',  however,  has  its  bearing  on  the  end  of  an  arm 
H',  which  is  fixed  to  the  end  of  a  shaft  e'.  Upon  the  centre 
of  the  shaft  is  fitted  another  lever  G',  the  end  of  which  is 
connected  by  a  long  rod  I',  with  the  first  crank  in  the  shaft 
N  mentioned  before.  The  other  crank  of  this  shaft,  which 
moves  ninety  degrees  from  the  former,  is  connected  by  a 
similar  rod  H',  v/ith  a  bearing  attached  to  pieces  connecting 
the  levers  E'  of  the  two  sides  of  the  machine. 

/'  is  a  counter-weight  working  upon  the  shaft  e'  to  balance 
the  weight  of  the  brushes.  It  will  now  be  perceived  that  by 
moving  the  crank-shaft  N  from  tho  position  the  drawing 
shows  it  in,  the  first  crank  will  move  the  lever  G',  depress  E', 
and  of  course  also  gradually  depress  the  brush  A'  upon  the 
warp,  whilst  the  other  one  B'  is  gradually  lifted  up  against  it 
„(the  bar  C  turning  upon  the  joint 

At  the  same  time,  however,  the  second  crank  is  drawing 
the  frame  E'  and  also  the  bar  C  forward,  in  the  same  way  as  a 
weaver  used  to  apply  the  dressing  by  hand  upon  the  warp  in 
the  loom.  When  the  cranks  have  moved  through  180  degrees, 
the  brushes  will  have  left  tho  warp,  and  will  move  backwards 
at  some  distance  above  and  beneath  the  warp,  without  touch- 
ing it. 


SIZING  MACHINE. 


197 


SECTION  III, 

THE  SIZING  MACHINE. 

Instead  of  the  dressing  machine,  in  whicli  a  small  quantity 
of  p«T.ste  is  applied  to  the  surface  of  the  yarn,  and  is  rubbed 
in  between  the  fibres  by  means  of  brushes,  there  is  now  some- 
times used  a  very  simple  apparatus  to  impregnate  the  yarn 
with  size. 

It  is  a  fact  well  known,  particularly  to  dyers,  that  stuffs 
are  not  well  penetrated  by  a  fluid,  &c.,  if  they  are  not 
alternately  immersed  in  the  fluid,  and  then  squeezed  out  again, 
for  the  purpose  of  expelling  the  air  contained  in  the  fibrous 
matter.  With  this  view,  the  sizing  machine  has  been  con- 
structed, which  consists  of  a  large  trough  filled  with  size 
through  which  the  warp  is  drawn,  but,  instead  of  passing  it 
simply  through  the  fluid,  it  passes  over  a  set  of  rollers  which 
turn  by  the  friction  of  the  travelling  warp.  This  motion,  by 
which  the  warp  is  jpressed  tight  upon  the  rollers,  and  left 
loose  again  in  the  space  between  every  two  of  them,  effects  a 
complete  impregnation  of  the  fibres  of  the  yarn. 

The  sizing  machine  is  represented  in  the  annexed  figm^es. 
Fig.  90  is  a  longitudinal  section,  in  which  there  are  repre- 
sented only  nine  of  the  rollers,  instead  of  twenty  and  more 
as  are  generally  used. 

Fig.  91  shows  a  cross  section  of  the  same  machine,  by 
which  it  will  be  perceived  that  two  different  warps  are  mxa- 
naged  in  the  machine  at  the  same  time. 

A  A  is  a  trough  of  cast-iron  plates  screwed  together, 
having  the  joints  secured  with  cement.  To  the  bottom  plate 
is  cast,  in  the  direction  of  its  length,  a  channel  B,  which 
serves  as  a  steam  case,  and  which  communicates  with  the 
inner  trough  by  the  openings  a,  a,  a.  These  openings  are 
covered  with  small  valves,  which  are  lifted  by  the  steam 
coming  from  the  pipe  C  in  the  channel  B,  which,  however, 
prevent  the  fluid  contained  in  the  trough  from  entering  the 
steam  pipe,  if  this  should  be  empty  of  steam.  D  D  are  very 
light  cast-iron  pulleys  or  rollers,  which  revolve  upon  rods, 
screwed  across  the  trough.  They  are  arranged  in  two  rows 
one  over  another,  to  make  the  warp  travel  up  and  dovai. 
Between  these  two  sets  of  rollers,  and  through  the  length  of 
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tlie  trough,  are  fixed  two  rods  E  E,  for  eitlier  of  tlie  warps, 
as  will  be  seen  in  tlie  section,  fig.  91.  They  are  about  four 
inches  a]3art,  and  serve  to  keep  the  warp  in  the  centre  of  the 
rollers  D  D,  whilst  it  is  travelling  from  one  end  of  the 
machine  to  the  other,  and  remaining  constantly  immersed  in 
the  fluid  which  fills  the  trough  to  about  two  inches  under  the 
upper  edge. 


Fig.  91. 


Lillie's  Sizing  Machine.   Scale,  half  an  inch  to  the  foot. 


After  having  passed  all  the  rollers  D  D,  as  is  seen  in  fig, 
90,  the  warp  is  squeezed  between  two  large  wooden  rollers 
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E  F,  wHcli  are  pressed  together  hj  weights  suspended  at  the 
levers  G. 

The  superfluous  moisture  is  here  expelled,  and  runs  back 
into  the  trough,  whilst  the  warp  is  led  either  over  the  cylinders 
of  a  drying  machine,  like  those  used  for  the  drying  of  dyed 
or  printed  goods,  or  it  is  wound  up  in  a  bundle,  and  carried 
into  a  hot  room.  The  better  plan  would  be  to  let  it  pass 
over  the  rollers  of  a  hot  flue,  winding  the  end  of  the  warp 
direct  upon  the  yarn-roller,  after  the  threads  have  been  first 
drawn  through  a  reed. 

An  eminent  manufacturer  at  Hyde  makes  the  paste  for 
dressing  his  warps  in  the  following  way. 

Of  Calcutta  flom',  at  14s.  per  cv/t.,  140  pounds  are  put 
into  each  paste-tub,  whose  average  depth  is  20  inches,  and 
width  30  inches.  The  tub  is  filled  up  to  nearly  the  brim 
with  cold  water,  and  the  materials  being  well  mixed,  are  left 
alone  for  three  days.  The  glutinous  matter  which  collects 
at  top  is  skimmed  off ;  the  mixture  is  now  run  down  into 
a  cylindric  vessel  of  cast  iron,  in  which  vanes  are  made 
to  revolve  by  a  vertical  spindle,  so  as  to  triturate  the  whole 
well  together,  while  steam  is  admitted  from  a  pipe  v/hich 
dips  down  near  to  the  bottom.  The  paste  being  boilecl  in 
this  way  for  an  hour,  is  then  run  off  into  casks,  in  which  it 
is  left  during  three  weeks  ;  at  the  end  of  this  time,  it  is 
smoothed  or  levigated  by  being  forced  through  between  two 
rollers  revolving  almost  in  contact  with  each  other,  at  the 
bottom  of  a  pyramidal  hopper,  into  whose  v/ide  mouth  the 
paste  is  ladled. 

Mr.  Lillie's  sizing  machines  will  dress  a  length  of  warp 
of  upwards  of  one  mile  in  the  course  of  an  hour.  Each 
drying  cylinder  in  the  steam  range  makes  20  turns  in  the 
minute,  with  a  diameter  of  18  inches,  or  a  circumference  of 
/[h  feet ;  but  4|-  X  20  =  90  feet  per  minute  =  5,400  per 
hour  =  1,800  yards.  A  common  dressing  machine  does  10 
pieces  or  cuts  of  60  yards  each  in  a  day ;  which  is  at  the 
rate  of  3,600  yards  in  a  week. 

One  of  these  machines  made  by  Mr.  Lillie  for  Mr. 
Waterhouse,  an  eminent  manufactm^er  near  Manchester, 
dresses,  in  12  hours,  100  warps,  each  370  yards  long,  which 
is  no  less  than  37,000  in  that  time,  being  at  the  rate  of  3,083 
yards  per  hour,  or  if  mile. 
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CHAPTEE  V, 

WEAVING, 

Weaving  is  the  art  of  making  cloth  by  the  rectangular 
decussation  of  flexible  fibres,  of  which  the  longitudinal  arc 
called  the  warp  or  chain,  and  the  transverse  the  woof  or  weft. 
The  former  extends  through  the  whole  length  of  the  web, 
the  latter  only  over  its  breadth.  The  outside  thread  on  each 
side  of  the  warp,  round  which  the  woof-thread  returns  in  the 
act  of  decussation,  is  called  the  selvage  or  list. 

In  the  earliest  records  of  man  we  find  this  indispensable, 
though  now  vulgar,  art,  mentioned  with  the  highest  honour  ; 
thus,  in  the  book  of  Exodus,  we  read, — "With  wisdom  to 
work  the  work  of  a  weaver  ;"  and  in  the  most  ancient  of 
books,  one  of  its  implements  is  elegantly  used  to  illustrate  a. 
moral  apothegm, — "  My  days  are  swifter  than  a  weaver's, 
shuttle." — Joh, 

The  art  of  weaving  is  more  ancient  than  that  of  spinnings 
for  the  first  cloth  was,  no  doubt,  akin  to  what  we  call  matting.,, 
— a  texture  formed  by  the  interlacement  of  woody  fibres,  and 
of  grasses  of  various  kinds,  as  is  still  executed  by  several  of  the 
South  Sea  islanders.  At  the  period  of  Captain  Cook's  voy- 
ages, most  of  them  were  strangers  even  to  that  rude  art,  for 
they  made  their  cloth  by  cementing  or  stitching  shreds  to- 
gether, rather  than  by  any  kind  of  decussation. 

It  was  the  art  of  spinning,  however,  which  first  gave  value 
to  the  art  of  weaving,  properly  so  called,  by  supplying  it  v/ith 
threads  of  any  desired  length,  strength  and  flexibility,  to  be 
v/orked  up  into  a  cohesive  and  durable  web.  The  cultivation 
of  flax,  and  the  conversion  of  its  tough  fibres  into  clothing, 
were  known  at  a  very  remote  period  in  Egypt ;  and  wo 
perceive,  from  the  story  of  Penelope's  web,  how  highly  the 
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art  of  weaving  was  esteemed  in  the  heroic  ages  of  Greece.  It 
was  long,  however,  before  it  spread  into  western  Europe  ;  for 
when  Julius  Caesar  invaded  Great  Britain,  he  found  our 
ancestors  unacquainted  with  the  loom.  The  Eomans  in- 
troduced this  implement  along  with  the  other  arts  of  civiliza- 
tion, and  soon  succeeded  in  establishing  its  use  extensively 
among  their  English  subjects ;  for  the  "  Notitia  Imperii " 
makes  mention  of  an  imperial  manufactory  of  woollen  and 
linen  cloth  at  Winchester,  for  the  use  of  the  Eoman  army. 
The  art  of  weaving,  hovv^cver,  must  have  advanced  much  more 
rapidly  among  Gur  neighbours  on  the  Continent  than  in  this 
kingdom ;  for  a  great  part  of  the  British  wool  was  for  a 
long  time  exported  in  the  raw  state,  and  brought  back  from 
the  Low  Countries  in  the  form  of  cloth. 


Fig.  92.— Representation  of  ancient  Distaff  Spinsters,  from  Montfaucon. 

There  is  a  curious  allusion  to  fancy  weaving  in  Bishop 
Aldhelm's  book  concerning  "  Virginity,"  written  about  tho 
year  680.  "  It  is  not  a  web  of  one  uniform  coloiu:  and  tex- 
tui'e,  without  any  variety  of  figures,  that  pleaseth  the  eye,  and 
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appearetli  beautiful,  but  one  that  is  woven  by  shuttles,  filled 
with  threads  of  purple,  and  many  other  colours  flying  from 
side  to  side,  and  forming  a  variety  of  figures  and  images  in 
different  compartments,  with  admirable  art."  One  of  the 
most  curious  specimens  of  this  ancient  figure-weaving  and 


F  g.  93.— Ancient  Loom,  from  Muntfaucon. 
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embroidery  now  extant,  is  that  preserved  in  tlie  catlicdral  of 
Bayeiix.  It  is  a  piece  of  linen  nineteen  inches  in  breadth,  by 
sixty-seven  yards  in  length,  and  contains  the  history  of  tho 
'"Conquest  of  England  by  William  of  Normandy;"  begin- 
ning with  Harold's  embassy  in  1065,  and  ending  with  his 
death  at  the  battle  of  Hastings  in  1 066.  This  extraordinary 
piece  of  work  is  supposed  to  have  been  woven  by  Matildr., 
Queen  of  William  the  Conqueror,  and  the  ladies  of  her  court ; 
but  it  is  indebted  for  what  beauty  it  possesses,  much  more  to 
the  labours  of  the  needle,  than  of  the  loom. 

From  the  few  monuments  which  exist  of  ancient  weaver?, 
it  is  not  easy  to  form  a  distinct  idea  of  the  manner  in  v/hich 
they  formed  their  woollen  and  linen  cloths.  If  we  judge 
from  the  figures  still  extant  of  the  fourth  and  fifth  centuries, 
this  art  was  one  of  extreme  simplicity.  Yie  there  see  some 
women  spinning,  others  smoothing  out  tho  web.  Those  who 
weave  the  tissue  are  represented  standing. 

In  the  ancient  '  Virgil  of  the  Yatican,'  supposed  to  be  a 
manuscript  of  the  fourth  century,  and  which  formerly  be- 
longed to  the  monastery  of  St.  Denys,  in  France,  a  woman  is 
exhibited  at  work  on  a  piece  of  cloth ;  she  is  in  an  upright 
position,  and  makes  use  of  a  long  rod  for  a  shuttle,  fig.  93. 
I  leave  it  to  the  skilful  in  weaving  to  explain  this  mode  oi 
proceeding.  Another  manuscript  of  the  '  Bibliotheque  dn 
Eoi,'  which  is  a  commentary  on  the  book  of  Job,  has  a 
figm-e  of  a  weaver  at  work  on  his  web  ;  and  he  also  is  stand- 
ing. Although  this  manuscript  be  only  of  the  tenth  centurj', 
the  figures  are  copied  from  more  ancient  manuscripts ;  fcr, 
according  to  an  ancient  commentator,  the  oldest  copies  cf 
the  book  of  Job  possessed  these  painted  images,  which  have 
been  transmitted  in  the  later  copies." — Montfaucon^  iii. 
p.  358. 

At  so  late  a  period  as  the  year  1 3  3 1 ,  weaving  was  so  liitio 
understood  in  England,  that  the  arrival  of  two  weavers  from 
Brabant  is  recorded  in  the  chronicles  among  the  important 
events  of  the  time.  But  it  was  the  religious  persecutions  of 
the  Duke  of  Alva  which  first  gave  importance  to  our  cloth 
manufacture,  by  driving  crowds  of  Flemish  weavers  to  seek  a 
home  in  this  country.  What  one  bigot  had  begun,  another 
completed.  Louis  XIV.,  by  his  revocation  of  the  Edict  of 
I^antz,  in  1686,  caused  the  expulsion  from  France  into 
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England  of  about  50,000  of  the  best  French  manufacturers, 
many  of  them  eminently  skilled  in  the  weaving  of  silk  and 
other  fine  fabrics. 


Fig,  94.— The  Weaver,  wilh  liis  Wife  I'etcliing  Woof,  i\s  tiguivd  in  Scboi>Ier's  I'anoplia. 
Frankfort  on  the  Maine,  1568. 

The  process  of  warping  always  precedes  weaving.  Its 
object  is  to  extend  the  whole  number  of  threads,  which  are  to 
form  the  chain  of  the  web,  alongside  of  each  other  in  a 
parallel  plane.  As  many  bobbins  are  taken  as  will  furnish 
the  quantity  of  thread  required  for  the  length  of  the  piece  of 
cloth.  The  bobbins  are  usually  one-sixth  the  number  of  ail 
the  threads,  and  are  mounted  loosely  on  spindles  in  a  frame, 
so  that  they  may  revolve,  and  give  off  the  yarn  freely.  The 
warper  sits  at  A,  fig.  95,  and  turns  round  the  reel  B,  by  the 
wheel  C,  and  rope  D.  The  yarn  on  the  bobbins  is  seen  at  E. 
The  slide  F  rises  and  falls  by  the  coiling  and  uncoiling  of 
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tlie  cord  G,  on  the  shaft  of  the  reel  H.  By  this  simple  con- 
trivance, the  band  of  warp-yarns  is  wound  from  top  to  bottom, 
spirally,  round  the  reel.  I,  I,  I,  represent  wooden  pins, 
similar  to  those  used  in  peg-warping. 


Fig.  95.— Hand- warping  for  the  Muslin-weavcr. 


Most  warping-mills  are  of  a  prismatic  form ;  and  have 
twelve,  eighteen,  or  more  sides.  The  reel  is  usually  about 
six  feet  in  diameter,  and  seven  feet  high,  and  serves  to 
measure  accurately,  on  its  circumference,  the  length  of  the 
warp.  It  may  be  turned  either  way  by  a  rope  moved  by  the 
trundle  C,  which  is  actuated  by  the  warper's  hand.  At  E,  is 
the  frame  to  contain  the  bobbins,  the  threads  from  which 
pass  through  the  heck  placed  at  F.  This  now  consists  of  a 
number  of  finely  polished  and  hard  tempered  steel  pins,  with 
a  small  hole  at  the  upper  part  of  each  to  receive  and  guide 
one  thread.  The  modern  heck  contains  two  parts,  either  of 
which  may  be  lifted  by  a  small  handle  below,  and  the  eyes  of 
each  are  alternately  placed.    Thus,  when  one  is  raised,  a 


206  HINDOO  TANTY. 

vacancy  is  formed  between  the  threads,  and  when  the  other  is 
raised  the  vacancy  is  reversed.  By  this  the  lease  is  formed 
at  each  end  of  the  warp,  and  this  is  preserved  by  ai3propriato 


Fig.  96   'Indian  Tanty,  from  a  Plate  in  Solvyn's  «  Hindoos.'* 

pegs.  These  being  carefully  tied  up,  give  the  rule  for  the 
weaver  to  insert  his  rods.  The  warping-mill  is  turned  each 
way  successiuely,  until  a  sufficient  number  of  threads  arc 
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accumulated  to  form  the  breadth  wanted.  The  warper's 
principal  care  is  to  tie  immediately  every  thread  as  it  breaks, 
otherwise  deficiencies  in  the  chain  would  exist,  highly  detri- 
mental to  the  web,  or  productive  of  great  inconvenience  to 
the  weaver.  The  box  which  contains  the  heck  slides  on  an 
upright  rod,  as  shovm  in  the  figure. 

The  simplest,  and  probably  the  most  ancient,  loom  is  the 
Indian.  It  consists  of  two  bamboo  rollers, — one  for  the 
v/arp,  and  another  for  the  woven  cloth,  and  a  pair  of  heddles 
for  parting  the  warp  in  the  decussation  of  the  woof.  The 
shuttle  performs  the  double  ofiice  of  shuttle  and  lay  for 
driving  home  the  parallel  yarns.  It  is  made  like  a  largo 
netting-needle,  and  rather  longer  than  the  intended  breadth 
of  the  cloth.  The  Tanty  carries  this  rude  apparatus  to  any 
tree  which  may  afford  a  comfortable  shade  ;  here  he  digs  a 
hole  large  enough  to  receive  his  legs  and  the  lower  part  of 
the  gear  or  treddles  ;  he  then  stretches  his  warp  by  fastening 
his  two  bamboo  rollers,  at  a  proper  distance  from  each  other, 
with  pins  into  the  turf;  the  heddles  he  fastens  to  some  con- 
venient branch  of  the  tree  overhead ;  he  inserts  his  great 
toes  into  two  loops  under  the  gear  to  serve  him  for  treddles ; 
he  finally,  sheds  the  Vvarp,  drav/s  the  weft,  and  afterwards 
strikes  it  up  close  to  the  web  with  his  long  shuttle,  which 
thus  performs  the  office  of  a  batten. 

Fig.  97  exhibits  our  loom  in  its  plainest  state.  The  warp 
is  wound  about  the  beam  A;  the  lease  is  preserved  by  the 
rods  at  B  ;  and  the  two  heddles  or  healds  at  C,  consist  of 
twines  looped  in  the  middle,  through  which  loops  the  v/arp- 
yarns  are  drawn,  one-half  through  the  front  heddle,  and  the 
other  through  the  back  one.  The  yarns  then  pass  through 
the  reed  under  D,  fixed  in  a  movable  swinging  frame  E, 
called  the  batten,  lay,  or  lathe.  This  lay  is  suspended  to  a 
cross-bar  F,  attached  to  the  upper  part  of  the  side  uprights,  so 
as  to  vibrate  upon  it.  The  weaver  sits  on  the  board  G, 
presses  down  one  of  the  treddles  at  H  with  his  foot,  which 
raising  one  of  the  heddles  and  sinking  the  other,  sheds  the 
warp  by  lifting  and  depressing  each  alternate  thread  a  little 
way  :  a  pathway  is  thus  opened  for  the  shuttle  to  traverse  the 
warp.  The  weaver  holds  the  picking-peg  I,  in  his  right 
hand,  and  by  a  smart  jerking  motion  drives  the  shuttle  swiftly 
liom  one  side  of  the  loom  to  the  other,  between  the  warp- 
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yarns.  The  shuttle  having  left  behind  it  a  shoot  of  weft, 
between  the  reed  and  the  weaver,  he  now  pulls  the  lay,  with 
its  reed,  towards  him  with  his  left  hand,  so  as  to  drive  home 
the  weft-yarn  to  the  web,  made  by  the  preceding  casts  of  the 
shuttle.  The  cloth  is  wound  upon  the  cloth-beam  over  I,  in 
proportion  as  it  is  wove. 


Fig.  97. — Common  Fly-shuttle  Loom 


An  accurate  representation  of  the  most  improved  kind  of 
shuttle,  furnished  with  friction  wires,  is  given  under  power- 
loom  weaving,  page  233.  As  the  shuttle  darts  across  the 
v/arp,  the  weft-yarn  uncoils  from  its  cop  or  pirn,  and  runs 
through  a  small  hole  in  the  side  of  the  shuttle. 

The  mode  of  throwing  the  shuttle  by  the  jerk  of  a  picking- 
peg  and  cord  is  a  great  improvement  on  the  old  way  of 
throwing  it  from  the  hand.  It  was  invented  in  the  year  173  8 
by  Mr.  J ohn  Kay,  a  native  of  Bury  in  Lancashire,  who  was 
at  that  time  resident  in  Colchester.  It  enabled  the  weaver  to 
make  nearly  double  the  quantity  of  cloth  in  the  same  time, 
and  of  any  requisite  width. 
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.  One  miglit  imagine  that  the  author  of  this  elegant  invention, 
so  well  calculated  to  lighten  the  drudgery,  and  facilitate  the 
gains  of  his  fellow  operatives,  would  have  obtained  favour  in 
their  eyes,  at  least,  if  not  some  recompense  ;  but,  alas  !  Kay 
shared  the  too-common  fate  of  the  real  benefactors  of  his 
race.  He  was  persecuted  as  a  dangerous  innovator,  who,  in 
showing  how  brute  labour  could  be  spared,  might  possibly 
diminish  the  demand  for  workmen.  He  was  driven  by  cabals 
and  mobs  from  his  native  land, — forced  to  live  and  die  a  sad 
exile  in  Paris. 

John  Kay  brought  this  contrivance  to  his  native  town  in 
the  above  year.  It  was  adopted  by  the  woollen  weavers 
immediately,  but  was  little  used  by  the  weavers  of  cotton 
goods  before  the  year  1760.  In  that  year  Mr.  Eobert  Kay, 
of  Bury,  son  of  the  preceding,  invented  the  drop-box,  by 
means  of  which  the  weaver  can,  at  pleasure,  use  any  one  of 
three  shuttles,  each  containing  a  different  colom-ed  weft, 
without  the  trouble  of  removing  them  from  the  lay."*  See 
fig.  98. 

As  soon  as  a  few  inches  of  cloth  are  woven  they  are  wound 
upon  the  cloth-roll,  by  putting  a  short  lever  into  a  hole  in 
the  end  of  that  roll,  and  turning  it  round,  while  a  click, 
resting  in  the  teeth  of  a  ratchet-wheel  on  the  cylinder, 
prevents  its  return.  The  cross-sticks  at  B  are  smooth,  and 
usually  three  in  number.  Being  put  between  the  warp-yarns, 
they  preserve  the  lease  and  keep  the  threads  from  entangling. 
They  are  maintained  at  a  uniform  distance  from  the  heddles, 
either  by  tying  them  together,  or  by  a  small  cord  with  a  hook 
at  one  end  which  lays  hold  of  the  front  rod,  and  a  weight  at 
the  other  which  hangs  over  the  yarn-beam.  The  cloth  is 
kept  extended  during  the  operation  of  weaving  by  means  of 
two  pieces  of  hard  wood,  called  a  templet,  furnished  with 
sharp  iron  points  in  their  ends,  which  take  hold  of  the 
opposite  edges  or  selvages  of  the  web.  These  two  pieces 
are  bound  together  by  a  cord,  which  passes  obliquely  through 
holes  or  notches  in  each  piece.  By  this  mode  of  connexion 
the  templet  can  be  lengthened  or  shortened  according  to  the 
width  of  the  cloth.  After  the  proper  degree  of  extension  is 
given,  the  two  parallel  bars  of  v/ood  are  kept  flat  on  the  cloth 


*  Mr.  Guest's  compendious  History  of  the  Cotton  Manufacture,  p.  8. 
VOL.  II,  P 
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by  a  small  cross  bar,  wbicb  turns  on  a  peg  fixed  in  one  of  tlie 
bars  (see  power-weaving,  p.  226). 

The  perfection  of  weaving  depends  very  mncli  upon  tlie 
warp  being  extended  in  tlie  loom  in  a  parallel  plane,  witli  an 
equal  tension.  In  setting  tlie  lease-rods,  care  must  be  taken 
that  all  the  threads  which  are  to  go  through  one  of  the 
heddles  be  separated  by  these  rods  from  the  threads  belong- 
ing to  the  other  heddle.  This  separation  is  originally  made 
in  the  warping-mill  by  means  of  the  heck. 

The  operation  of  beaming  the  warp  requires  particular  care 
to  insure  good  cloth.  When  the  weaver  receives  his  warp 
in  a  large  ball  or  bundle,  he  proceeds  to  roll  it  regularly  upon 
the  yarn-roller  of  his  loom.  In  this  process  he  employs  an 
instrument  called  a  separator  or  ravel,  composed  of  a  number 
of  shreds  of  cane,  fastened  together  by  means  of  a  rail  of 
wood,  like  the  teeth  of  a  long  comb.  The  threads  are  to  be 
inserted  into  the  spaces  between  these  teeth,  so  as  to  spread 
the  warp  to  its  proper  breadth.  Eavels  resemble  reeds,  but 
they  are  coarser,  and  of  different  dimensions.  A  ravel  proper 
for  the  purpose  being  chosen,  one  of  the  small  divisions  of 
the  warp  is  placed  in  every  interval  between  two  of  the  teeth. 
The  upper  part  of  the  ravel,  called  the  cape,  is  then  put  on 
to  secure  the  threads  from  getting  out  between  the  teeth,  and 
the  operation  of  winding  the  v/arp  on  the  beam  now  com- 
mences. After  the  warp  is  w^ound  upon  the  beam,  the 
operation  of  drawing  is  performed,  which  consists  in  passing 
every  thread  through  its  appropriate  eye  or  loop  in  the 
heddles.  Two  rods  are  first  inserted  into  the  lease  formed 
by  the  pins  in  the  warping-mill ;  and  these  rods  being  tied 
together  at  the  ends,  the  twine  by  which  the  lease  was  secured 
is  cut  away,  and  the  warp  is  stretched  to  its  proper  breadth. 
The  yarn-beam  is  suspended  by  cords  behind  the  heddles, 
somewhat  higher,  so  that  the  warp  hangs  down  perpendicu- 
larly. The  weaver  places  himself  in  front  of  the  heddles, 
and  opens  the  eye  of  each  heddle  in  succession,  while  an 
assistant,  placed  behind  the  heddles,  selects  every  thread  in 
its  order,  and  presents  it  to  be  drawn  through  the  open  eyes 
of  the  heddles.  The  succession  in  which  the  yarns  are  to  bo 
delivered  is  easily  determined  by  the  lease-rods,  as  every 
thread  crosses  that  next  to  it.  The  warp,  after  passing 
through  the  heddles,  is  drawn  through  the  reed  by  an  instru- 
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ment  called  a  sley,  or  reed-liook,  and  two  threads  are  taken 
through  every  interval  in  the  reed. 

The  lease-xods  being  passed  through  the  intervals  which 
form  the  lease,  every  thread  will  be  found  to  pass  over  the 
first  rod,  and  under  the  second  ;  the  next  thread  passes  under 
the  first  and  over  the  second  ;  and  so  on  alternately.  By  this 
method  every  thread  is  kept  distinct  from  the  one  on  either 
side  of  it,  so  that,  if  broken,  its  true  situation  in  the  warp 
may  be  found  at  once.  There  is  likewise  a  third  rod  which 
divides  the  w^arp  into  what  is  called  splitfids,  for  two  threads 
pass  alternately  over  and  under  it ;  and  these  two  threads 
also  pass  through  the  same  interval  betwixt  the  splits  of  the 
thread. 

The  cords  or  mounting  which  move  the  heddles  are  now 
applied  :  the  reed  being  placed  in  the  lay  or  batten,  the 
beginning  of  the  warp  is  knotted  together  into  small  portions, 
which  are  tied  to  a  shaft  and  connected  by  cords  with  the 
cloth-beam  ;  and  the  yarns  are  finally  stretched  in  order  to 
begin  weaving. 

The  operations  of  common  v^^eaving  are  simple,  and  soon 
learned,  but  require  much  practice  to  be  performed  with 
dexterity.  In  pressing  down  the  treadles  of  a  loom,  most 
beginners  are  apt  to  apply  the  w^eight  or  force  of  the  foot 
much  too  suddenly.  The  ill  effects  of  this  sudden  pressure 
are  particularly  obvious  in  weaving  fine  or  weak  cotton  yarns  ; 
for  the  body  of  the  warp  must  thereby  sustain  a  stress  nearly 
equal  to  the  force  with  which  the  foot  is  applied  to  the 
treadle.  Moreover,  every  thread  is  subjected  to  all  the 
friction  occasioned  by  the  heddles  and  splits  of  the  reed, 
between  w^hich  it  passes,  and  with  which  it  is  brought  in 
contact  when  rising  and  sinking.  As  it  is  difficult  to  make 
yarns  equally  strong  and  tight,  some  will  be  more  affected 
than  others  by  undue  or  sudden  pressure,  and  be  occasionally 
broken.  Even  with  the  greatest  care,  more  time  is  lost  in 
tying  or  replacing  these  warp-yarns,  than  would  have  been 
sufficient  for  weaving  a  considerable  piece  of  cloth. 

Should  the  w^eaver,  from  negligence,  continue  the  operation 
after  one  or  more  warp-threads  are  broken,  the  cloth  will  be 
seriously  damaged.  The  broken  thread  does  not  retain  its 
parallelism  to  the  rest,  but  crossing  over  or  between  those 
nearest  to  it,  either  causes  them  also  to  break,  or  interrupts 
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the  passage  of  the  shuttle.  In  every  kind  of  weaving,  also> 
but  especially  in  thin  wiry  fabrics,  such  as  book  muslins,, 
much  of  the  beauty  of  the  goods  depends  upon  the  weft, 
being  in  a  proper  state  of  tension.  If  the  motion  given 
to  the  shuttle  be  too  rapid,  it  is  very  apt  to  recoil,  and  tO' 
slacken  the  thread.  It  has  also  a  greater  tendency  either  to- 
break  the  weft  altogether,  or  to  unwind  it  from  the  pin  of  the 
shuttle  in  doubles,  which,  if  not  picked  out,  would  disfigure 
the  fabric.  The  weft  of  thin  cotton  goods  is  sometimes 
woven  wet  into  the  cloth,  the  moisture  tending  to  lay  the 
ends  of  the  cotton  filaments  smooth  or  parallel. 

In  the  common  operation  of  weaving,  the  proper  force  of 
stroke  for  beating  up  the  weft-yarn  must  be  learned  by 
practice.  The  weaver  ought,  however,  to  mount  his  loom  in 
such  a  manner  that  the  swing  or  vibration  of  the  lay  may  be- 
proportional  to  the  thickness  of  the  cloth.  As  the  lay  oscil- 
lates backwards  and  forwards  upon  centres  placed  above,  it» 
motion  is  similar  to  that  of  a  pendulum.  The  greater,  there- 
fore, the  arc  through  which  the  lay  moves,  the  greater  effect 
will  it  have  in  driving  home  the  weft,  and  the  thicker  the 
fabric  will  be,  as  far  as  the  weft  is  concerned.  Hence  in 
weaving  coarse  and  heavy  goods,  the  heddles  ought  to  be 
hung  at  a  greater  distance  from  the  place  where  the  weft  i& 
struck  up,  and  consequently  where  the  cloth  begins  to  be 
formed,  than  it  should  be  for  light  goods.  The  line  of  the 
last  wrought  shot  of  weft  is  called  by  weavers  the  fell.  The 
pivots  on  which  the  lay  swings  ought  in  general  to  be  sa 
placed  that  the  reed  will  be  exactly  in  the  middle  between 
the  fell  and  the  heddles,  when  the  lay  hangs  perpendicularl}^.. 
As  the  fell  constantly  varies  its  position,  the  medium  distance 
should  be  taken,  or  the  place  where  the  fell  will  be  when  half 
as  much  is  woven  as  can  be  done  without  winding  it  on  the 
cloth- roll,  and  drawing  more  warp  from  its  cylinder. 

The  intervals  for  taking  up  the  cloth  should  always  be 
short  in  weaving  light  goods,  for  the  less  the  fell  varies  from 
the  medium,  the  more  regular  will  be  the  impulsion  of  the 
lay,  Mr.  Hall  obtained  a  patent,  in  1803,  for  a  method  of 
continually  turning  round  the  cloth-beam,  so  as  to  wind  up 
the  cloth  as  fast  as  it  was  woven,  or  even  shot  by  shot.  Thi& 
was  effected  by  a  ratchet-wheel  fixed  on  the  end  of  the  cloth- 
beam,  and  a  catch  or  detent  to  move  it  roimd  one  tooth  at  a, 
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time.  This  catch  was  actuated  by  the  impulsion  of  the  lay. 
Similar  contrivances  are  now  universally  adopted  in  power- 
loom  weaving. 

Dressing  a  web,  is  the  application  of  flour  paste  to  the 
warp  with  a  brush,  in  order  to  smooth  down  all  the  loose 
iilaments  of  the  yarn,  as  well  as  to  increase  its  stiffness  and 
tenacity.  In  applying  the  dressing,  the  weaver  suspends  the 
labour  of  the  shuttle  v/henever  he  has  worked  up  the  portion 
of  warp  already  dressed,  applies  the  comb  to  clear  away  knots 
iind  burs,  then  pushes  back  the  lease  rods  towards  the  yarn- 
beam,  and,  lastly,  brushes  the  yarn  with  the  paste  by  two 
brushes,  holding  one  in  each  hand.  The  superfluous 
humidity  is  afterwards  removed  by  winnowing  the  warp  with 
a  large  fan.  A  small  quantity  of  grease  is  occasionally 
brushed  over  the  yarn,  the  lease-rods  are  restored  to  their 
proper  places,  and  the  loom  is  put  in  action.  The  prepara- 
tion of  paste  or  size  for  weavers'  dressing  has  been  the 
subject  of  several  patents.  Mr.  Foden  recommends  a  quan- 
tity of  calcined  gypsum  to  be  reduced  to  a  fine  powder,  mixed 
with  alum,  sugar,  and  the  farina  of  starch  or  potatoes,  the 
whole  to  be  made  into  a  thin  paste  with  cold  water,  and  the 
mixture  afterwards  boiled  to  a  gelatinous  consistence. 

Peter  Marsland,  Esq.,  of  Stockport,  obtained  a  patent  in 
1805  for  an  ingenious  method  of  starching  cotton  yarn  in 
the  cop,  so  that  it  might  be  ready  for  weaving  whenever  it 
was  warped.  He  placed  the  cops  in  a  tight  vessel,  exhausted 
the  air,  and  then  admitted  the  hot  paste  in  a  liquid  state.  By 
this  elegant  physical  device,  he  caused  the  cotton  fibres  to  be 
thoroughly  impregnated  into  the  very  heart  of  the  cops.  It 
was  found,  however,  difficult  to  dry  the  cops  thereafter,  and 
to  transfer  their  yarns  to  the  warp-mill  bobbins. 

In  the  specifications  of  some  throstle-spinning  patents,  it  is 
proposed  to  give  the  yarn  a  dressing  before  it  is  wound  upon 
the  bobbin  by  making  it  pass  between  a  pair  of  rollers 
immersed  in  a  trough  filled  with  paste.  Cop-yarn  is  some- 
times passed  over  a  cylinder  revolving  in  a  paste-box  during 
the  process  of  reeling  it  on  the  bobbins  of  the  warping-mill. 

For  the  insertion  of  wefts  of  different  fineness,  or  of  different 
colours,  into  one  web,  different  shuttles  must  be  in  readiness 
for  alternate  use.  With  this  view,  an  apparatus  of  movable 
shuttle-boxes  is  attached  to  each  end  of  the  lay,  as  is  reprc- 
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sented  at  D  in  fig.  98.  Here  are  seen  three  boxes  so  con- 
structed as  to  slide  up  and  down  in  a  vertical  plane.  They 
are  suspended  by  a  cord  from  the  cross  levers  G,  G,  which  turn 
upon  centres  in  the  suspending  bars  or  swords  of  the  liij, 
marked  B,  B.    A  represents  the  cross  spar  of  wood  on  which 


the  lay  oscillates  upon  iron  gudgeons  or  pivots  driven  into 
each  of  its  ends,  and  resting  upon  the  upper  rails  of  the  loom, 
as  shown  in  section.  The  under  part  of  the  lay  appears  at  C, 
and  the  upper  bar  or  lay-cap  H,  which  the  weaver  seizes  in 
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his  hand  in  driving  home  the  weft.  Above  E,  E  are  seen  the 
two  pieces  of  wood  called  drivers  or  peckers,  which  traverse 
horizontally  upon  smoothly  polished  iron  rods,  and  which 
give  motion  to  the  shuttle.  These  drivers  are  impelled  by 
the  jerk  of  the  weaver's  hand,  and  the  impulse  must  be  so 
smartly  given  as  to  communicate  adequate  velocity  to  lodge 
the  shuttle  in  the  opposite  box,  overcoming  the  friction  of 
the  shuttle  along  the  warp -race. 

The  pin  H  is  made  to  slide  freely  from  right  to  left  on  the 
upper  bar  of  the  lay,  whereby  the  levers  G  are  moved  at 
})leasure,  and  any  one  of  the  three  boxes  brought  opposite  the 
driver.    F  is  the  pecker  handle.  z'^'^'''*'^ 

When  the  pattern  of  the  cloth  is  to  be  diversifi^dj,  a  sitt^Q 
pair  of  alternate  heddles  and  levers  becomes  i]$fadeij^liate' "to  \. 
the  work,  and  several  heddle-leaves  must  be  intlcducQd  int6 
the  loom.    Every  leaf  is  suspended  from  a  paifi^Jilar^ 4ever  -'^t* 
above,  connected  by  a  cord  with  the  march-bar4  "^lowf'^nd  i 
thence  with  a  corresponding  series  of  treadle si^'^^^'^ucS^^.n  ^ 
apparatus  will  afford  a  comprehensive  range  of  patt^i*^  ;  Tapt 
the  draw-loom  must  be  had  recourse  to  for  fancy  ^^q^  ij^ 
general. 

Fig.  99.  This  woodcut  exhibits  the  outline  of  a  lo< 
mounted  with  several  heddle-leaves.  Instead  of  the  jacks 
v/hich  lift  the  heddle-frames  in  the  plain  loom,  levers,  such 
as  are  shown  at  A,  A,  are  used,  one  of  which  suspends  every 
leaf  of  the  heddles.  From  the  ends  of  these  levers  a  con- 
nexion is  formed  by  a  cord  with  the  marches  at  B,  of  which 
there  are  two  sets,  diverging  from  the  centre  of  the  loom,  to 
either  extremity.  In  order  that  every  treadle  may  operate 
equally  on  both  sides,  the  spring  staves  C,  C  are  used,  from 
which  the  connexion  is  established  with  the  treadles  at  D. 
"When  a  heddle  is  depressed,  this  part  of  the  apparatus  will 
raise  the  leaf  or  leaves  with  which  it  is  connected,  and,  by 
direct  communication  from  the  heddles,  the  sinking  is  pro- 
duced. 

Figures  or  patterns  are  produced  in  cloth  by  employing 
threads  either  of  different  colours,  or  of  different  texture,  in 
the  v/arp  or  v/eft.  In  weaving,  the  threads  must  be  so  dis- 
posed that  some  colours  will  be  concealed  and  kept  at  the 
back,  whilst  others  are  placed  in  front ;  and  they  must  occa- 
sionally change  places,  so  as  to  show  as  much  of  each  colour 
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or  texture  as  is  requisite  to  make  out  the  figure  or  pattern. 
Tlie  weaver  has  three  means  of  effecting  such  changes  of 
colour  or  appearance. 


First,  by  using  differently  coloured  threads  in  the  warp,  or 
threads  of  different  sizes  and  substances  ;  these  are  arranged 
in  the  warping,  and  require  no  change  in  the  manner  of 
weaving.  This  style  is  confined  to  patterns,  with  stripes  in 
the  direction  of  the  length  of  the  piece.  Secondly,  by 
■employing  several  shuttles  charged  with  threads  of  different 
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colours  or  substancjes,  and  changing  one  for  another  every 
time  that  a  change  of  colour  or  appearance  is  required.  This 
plan  makes  stripes  across  the  piece ;  or  if  combined  with  a 
coloured  warp,  it  makes  chequered  and  spotted  patterns  of 
gTeat  variety.  Thirdly,  by  employing  a  variety  of  heddle- 
leaves,  instead  of  two,  each  heddle  having  a  certain  portion 
of  the  warp  allotted  to  it,  and  provided  with  a  treadle.  When 
this  treadle  is  pressed  down,  only  a  certain  portion  of  yarns 
which  belong  to  its  heddle  will  be  drawn  up,  and  the  rest  will 
be  depressed ;  consequently,  when  the  weft  is  thrown,  all 
those  yarns  which  are  drawn  up  will  appear  on  the  front  or 
top  of  the  cloth  ;  but  in  the  intervals,  between  them,  the  weft 
must  appear  over  those  warp  threads  which  are  depressed. 
The  niunber  of  threads  which  are  thus  brought  up  may  be 
varied  as  often  as  the  weaver  chooses  to  press  his  foot  upon 
a  different  treadle,  and  thereby  he  produces  his  pattern. 
When  all  these  three  means  are  combined  together,  they 
afford  the  weaver  ample  resources  for  representing  the  most 
complicated  patterns.^ 

Tweeled  and  figured  cloths  are  so  various  in  their  textures, 
and  so  complex  in  their  formation,  that  it  is  difficult  to  con- 
vey an  adequate  idea  of  the  modes  of  constructing  them  with- 
out entering  into  lengthened  descriptions  incompatible  with 
the  limits  of  this  work.  In  examining  any  piece  of  plain 
cloth,  it  will  be  observed  that  every  thread  of  the  weft  crosses 
alternately  over  and  under  every  thread  of  the  warp  in  its 
decussation  ;  and  the  same  may  be  said  of  the  warp.  In 
short,  the  warp  and  weft-yarns  are  thus  interwoven  and  tacked 
at  every  individual  thread.  In  tweeled  cloth  only  the  third, 
fourth,  fifth,  sixth,  &c.,  threads  interlace  each  other  to  form 
that  peculiar  texture. 

Figure  loo  represents  a  section  of  tweeled  fabric.  The 
warp  is  shown  by  the  round  dots.  Here  four  of  the  succes- 
sive threads  of  the  warp  will  be  found  to  pass  over  or  under 
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Fig.  100.— Dimity,  Diaper,  Kerseymere. 


the  same  thread  of  the  weft ;  or,  in  other  words,  by  tracing 
any  thread  of  the  weft,  it  will  be  found  to  pass  over  four 
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tlireads  of  tlie  warp.  Then  it  crosses  and  passes  between 
the  threads  of  the  warp,  and  proceeds  beneath  four  more 
threads,  before  it  makes  another  intersection  between  the 
threads  of  the  warp.  By  this  means  the  warp-jarns  get  con- 
densed so  as  to  thicken  the  fabric.  The  tweeled  fabric  is 
also  ornamental,  from  the  figure  being  capable  of  inversion  at 
pleasure.  Thus  there'  are  four  threads  passed  over  in  this 
pattern,  and  one  only  intersected  ;  of  these  four  threads,  the 
series  marked  i  and  2  are  under  the  weft-line,  while  those 
marked  3  and  4  are  above  it.  This  does  not  affect  the  solidity 
or  strength  of  the  texture,  but  is  merely  subservient  to  orna- 
ment. At  all  the  intersecting  points  where  the  threads 
actually  cross  or  interweave,  both  tlireads  of  warp  and  weft 
are  seen  together,  and  these  points  are  therefore  more  luarked 
to  the  eye,  even  if  the  v/arp  and  the  weft  are  of  the  same 
colom\  In  plain  tweels  these  points  form  parallel  lines  ex- 
tending diagonally  across  the  cloth,  with  different  degrees  of 
obliquity,  according  to  the  number  of  v/eft-threads  over  or 
imder  which  the  warp-threads  run  before  an  intersection 
takes  place.  In  the  coarsest  kinds  every  third  thread  is 
crossed  ;  in  finer  fabrics,  each  sixth,  seventh,  or  eighth  thread 
is  crossed.  In  some  fine  tweeled  silks  the  crossing  does  not 
take  place  until  the  sixteenth  interval. 

The  art  of  adapting  those  parts  of  a  loom  v/hich  move  the 
warp  to  the  formation  of  various  kinds  of  ornamental  figures 
upon  cloth  is  called  by  weavers  draiiglit  and  cording.  In 
every  species  of  weaving,  whether  direct  or  cross,  the  whole 
difference  of  pattern  or  effect  is  produced  either  by  the  suc- 
cession in  which  the  threads  of  warp  are  inserted  into  the 
heddles,  or  by  the  succession  in  which  those  heddles  are 
moved  in  the  working.  The  heddles  being  stretched  between 
t7/o  shafts  of  wood,  all  the  heddles  connected  by  the  same 
shafts  are  called  a  leaf,  and  as  the  operation  of  introducing 
the  warp  into  any  number  of  leaves  is  called  drawing  a 
warp,  the  plan  of  succession  is  called  the  draught.  When 
this  operation  has  been  performed  correctly,  the  next  part  of 
the  weaver's  business  is  to  connect  the  different  leaves  with 
the  levers  or  treadles  by  which  they  are  to  be  moved,  so 
that  one  or  more  may  be  raised  or  sunk  by  every  treadle 
successively,  in  the  order  suitable  to  the  particular  pattern. 

As  these  connections  are  made  by  coupling  the  different 
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parts  of  the  apparatus  with  cords,  the  name  of  cording  is 
given  to  this  operation.  In  order  to  direct  the  operator  in 
this  part  of  his  business,  especially  if  previously  unacquainted 
with  the  particular  pattern  upon  which  he  is  to  be  employed, 
plans  are  drawn  upon  paper  similar  to  that  represented  in  the 
woodcut. 

Fig.  1 01  is  the  horizontal  section  of  a  loom,  the  heddles 
being  represented  across  the  paper  at  A,  A,  and  the  treadles 
under  them,  and  crossing  them  at  right  angles  as  at  B,  B, 
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Fig.  101,— Five-leave  Tweel. 


They  are  represented  as  distinct  pieces  of  wood,  those  across 
being  the  under  shaft  of  each  leaf  of  heddles,  and  those  at 
the  left  hand  the  treadles.  In  the  actual  loom  the  treadles 
are  placed  at  right  angles  to  the  heddles,  the  sinking  cords 
descending  perpendicularly,  as  nearly  as  possible  to  the  centre 
of  the  latter.  Placing  them  at  the  left  in  the  plan,  therefore, 
is  only  for  ready  inspection  and  practical  convenience.  At 
C  a  few  threads  of  warp  are  shown  as  they  pass  through  the 
lieddles,  and  the  thickened  marks  denote  the  leaf  with  which 
each  thread  is  connected.  Thus  the  right-hand  thread  next 
to  A  passes  through  the  eye  of  a  heddie  upon  the  back  leaf, 
fuud  is  unconnected  with  all  the  other  leaves  ;  the  next  thread 
passes  through  a  heddie  on  the  second  leaf ;  the  third  through 
the  third  leaf ;  the  fourth  through  the  fourth  leaf,  and  the 
fifth  through  the  fifth,  or  front  leaf.  Ono  set  of  the  draught 
being  now  completed,  the  weaver  begins  again  with  the  back 
leaf,  and  proceeds  in  the  same  succession  to  the  front  one. 
Two  sets  of  the  draught  are  represented  in  the  figure,  and 
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the  same  succession  must  be  repeated  till  all  the  warp  is 
included.  Weavers  understand  this,  and  seldom  delineate 
more  than  one  set.  When  they  proceed  to  apply  the  cords, 
the  left-hand  part  of  the  plan  at  B  serves  as  a  guide.  A  con- 
nexion must  be  formed  by  cording,  between  every  leaf  of 
heddles  and  every  treadle,  for  all  the  leaves  must  either  rise 
or  sink.  The  rising  motion  is  effected  by  joining  the  leaf  to 
one  end  of  its  correspondent  top-lever  ;  the  other  end  of  this 
lever  is  tied  to  the  long  march  (step)  below,  and  this  to  the 
treadle,  fig.  99.  The  sinking  connexion  is  carried  directly 
from  under  the  leaf  to  the  treadle.  In  order  to  direct 
the  weaver  which  of  these  connexions  is  to  be  formed  with 
<;ach  treadle,  a  black  dot  is  placed  when  a  leaf  is  to  be  raised, 
where  the  leaf  and  treadle  intersect  each  other  upon  the  plan  ; 
^ind  the  sinking  connexions  are  left  blank.  For  example,  to 
<?ord  the  treadle  i ,  put  a  raising-cord  to  the  back  leaf,  and 
four  sinking  cords  to  each  of  the  other.  For  the  treadle  2, 
raise  the  second  leaf  and  sink  the  remaining  four,  and  so  of 
the  rest,  the  dot  always  denoting  the  leaf  or  leaves  to  be 
raised.  The  figure  is  drawn  for  the  purpose  of  rendering  the 
general  principle  of  this  kind  of  plans  familiar  to  those  who 
have  not  been  previously  acquainted  with  them ;  but  those 
who  have  been  accustomed  to  manufacture  or  weave  orna-  " 
mented  goods  never  take  the  trouble  of  representing  either 
heddles  or  treadles  as  solid  or  distinct  bodies.  They  content 
themselves  with  ruling  a  number  of  lines  across  a  piece  of 
paper,  sufiicient  to  make  the  intervals  between  these  lines  re- 
present the  number  of  leaves  required.  Upon  these  intervals 
they  merely  mark  the  succession  of  the  draught,  without  pro- 
ducing every  line  to  resemble  a  thread  of  warp.  At  the  left 
hand  they  draw  as  many  lines  across  the  former  as  will  afford 
an  interval  for  each  treadle,  and  in  the  squares  formed  by  the 
intersections  of  these  lines  they  place  the  dots,  spots,  or 
cyphers,  which  denote  the  rising  cords.  It  is  also  common 
to  continue  the  cross  lines  which  denote  the  treadles  a 
considerable  length  beyond  the  intersections,  and  to  mark 
l)y  dots  placed  diagonally  in  the  intervals  the  order,  or 
.succession,  in  which  the  treadles  are  to  be  pressed  down  in 
weaving. 

Figure  100  represents  the  regular,  or  run-tweel,  which,  as 
every  leaf  rises  in  regular  succession  while  the  rest  are  sunk. 
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interweaves  the  warp  and  woof  only  at  every  fifth  interval ; 
and,  as  the  succession  is  uniform,  the  cloth  when  woven 
presents  the  appearance  of  parallel  diagonal  lines  at  an 
angle  of  about  45°  over  all  the  surface.  When  there  is  no 
other  figure  upon  the  cloth  and  the  fabric  is  fine,  this  pro- 
duces a  very  pleasing  effect,  and  is  much  used.  The  wood- 
cut, figure  101 5  represents  the  draught  and  cording  of 
striped  dimity  of  a  tweel  of  five  leaves.  This  is  the  most- 
simple  species  of  fanciful  tweeling.  It  consists  of  ten 
leaves,  or  double  the  number  of  the  common  tweel.  These 
ten  leaves  are  moved  by  only  five  treadles,  in  the  same 
manner  as  a  common  tweel.  The  design  is  formed  by  one 
set  of  the  leaves  flushing  the  warp,  and  the  other  set  the 
weft. 

Here  the  stripe  is  formed  by  ten  threads,  alternately 
drawn  through  each  of  the  two  sets  of  leaves.  In  this  case 
the  stripe  and  the  intervals  will  be  equally  broad,  and  what 
is  the  stripe  upon  one  side  of  the  cloth  will  be  the  interval 
on  the  other,  and  conversely.  Great  varieties  of  patterns 
may  be  introduced  by  drawing  the  warp  in  greater  or  smaller 
portions  through  either  set.  The  tweel  is  of  the  regular  kind, 
but  may  be  broken  by  placing  the  cording  spots  alternately. 
The  cording  marks  of  the  lower,  or  front  leaves,  are  exactly 
the  converse  of  the  other  set,  for  where  a  raising  mark  is 
placed  upon  one,  it  is  marked  for  sinking  in  the  other  ;  that 
is  to  say,  the  mark  is  omitted,  and  all  leaves  which  sink  in 
the  one  are  marked  for  raising  in  the  other :  thus,  in  the 
back  set  one  thread  rises  in  succession  and  four  sink ;  but  in 
the  front  set  four  rise  and  only  one  sinks.  The  weft  passing 
over  the  four  sunk  threads  and  under  the  raised  one,  in  the 
first  case  is  flushed  above,  but  in  the  second  the  reverse 
occurs,  or  it  is  flushed  below,  and  thus  the  appearance  of  a 
stripe  is  given. 

Among  the  varieties  of  texture  produced  by  the  loom  that 
of  common  gauze,  or  linau,  a  substance  much  used  for  various 
light  purposes,  deserves  to  be  explained.  A  section  of  its 
Vv^eb  is  represented  in  fig.  102.  The  essential  difference 
between  this  fabric  and  those  hitherto  described  consists  in 
the  warp  being  twined  or  twisted  like  a  rope  during  the 
operation  of  weaving,  whereby  the  cloth  acquires  a  consider- 
able resemblance  to  lace.    The  twisting  of  the  warp  by  the 
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working  of  tlie  lieclclles  is  not  continued  in  tlie  same  direction, 
but  is  effected  alternately  from  riglit  to  left  and  from  left  to 

Fig.  102.— Common  Gauze. 

right,  between  every  intersection  of  the  weft.  The  texture 
of  gauze  is  always  open,  flimsy,  and  transparent,  but  from 
the  twining  of  the  warp  it  possesses  an  uncommon  degree  of 
strength  and  tenacity,  in  proportion  to  the  quantity  of 
materials  which  it  contains.  This  quality,  together  with  its 
transparency,  fits  it  for  ornamental  purposes  of  various 
kinds,  particularly  for  flowering  or  figuring  either  v/ith  the 
needle  or  in  the  loom.  In  the  warp  of  gauze  a  much 
greater  degree  of  contraction  takes  place  during  the  weaving 
than  in  plain  or  tweeled  goods,  where  no  such  twist  is  given 
to  the  warp  yarns.  By  inspecting  the  figure  it  will  be  seen 
that  the  twisting  between  every  intersection  of  weft  amounts 
to  one  complete  revolution  of  two  contiguous  threads. 
Hence  Unait  possesses  this  peculiarity,  that  the  same  thread 
of  warp  is  always  above  the  weft  in  the  loom,  and  the  ad- 
joining thread  is  always  below  it. 

The  draw-loom  is  one  of  the  most  complete  and  intricate 
machines  used  in  the  weaving  of  ornamental  cloth.  There 
is  no  variety  of  pattern  or  figm^e,  however  extensive,  which 
can  be  brought  within  the  range  of  cloth  of  the  largest 
dimensions  but  may  be  produced  by  this  multiform,  though 
costly  apparatus.  Draw-looms  are  used  for  three  purposes 
in  this  country — for  weaving  spotted  muslins,  damasks,  and 
carpets.  The  general  principles  of  the  construction  are  in 
all  cases  the  same,  but  they  are  modified  according  to  the 
specific  application.  Y/hen  patterns  become  so  diversified 
that  the  number  of  heddles  necessary  for  moving  the  warp  in 
its  configurations  could  neither  be  included  within  any 
moderate  bounds,  nor  worked  by  any  ordinary  power, 
recourse  must  be  had  to  the  draw-loom.  Of  all  the  machines 
of  this  kind,  that  for  weaving  damasks  is  the  most  compli- 
cated:  in  some  cases  it  contains  120  designs  of  ten  spaces 
each,  a  number  equivalent  to  1,200  leaves  of  the  diaper- 
heddle  harness,  or  6,000  of  the  leaves  such  as  ai'e  used  for 
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dimity  or  common  tweeling.  Tlie  general  principle  of  tlio 
draw-loom  harness,  and  the  mode  by  which  the  flushing  is 
reversed,  is  in  every  respect  the  same  as  that  of  the  diaper, 
the  difference  consisting  solely  in  the  greater  capabilities  of 
the  draw-loom,  and  the  method  of  mounting  and  working  it. 

The  woodcut,  fig.  103,  shows  a  perspective  view  of  the 
harness  part  of  a  draw-loom,  and  of  the  apparatus  for  working 
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it.  Tlie  harness  cords  of  a  draw-loom  are  of  necessity  so 
numerous  and  so  closely  crov/ded  together,  that  any  repre- 
sentation of  the  whole,  even  upon  a  very  large  scale,  must 
convey  an  inadequate  idea  of  their  structure  and  operation, 
A  few,  therefore,  only  are  here  exhibited  at  intervals  to 
illustrate  the  mode  of  constructing  them  ;  and  the  principle 
being  once  well  understood,  may  be  extended  to  any  number 
that  convenience  will  admit.  The  harness  of  the  draw-loom 
is  not  confined  by  leaves  but  every  cord  carries  a  mail  or 
loop  for  the  warp,  and  is  kept  stretched  by  a  weight.  The 
weights  attached  to  the  harness  are  represented  at  L.  A 
horizontal  board  or  frame  C  is  fixed  across  the  loom,  and  is 
either  perforated  with  a  number  of  small  holes,  or  is  divided 
by  v/ires  or  pins,  to  serve  as  guides  to  the  cords  of  the 
harness  that  pass  through  them.  When  the  I'ange  or  extent 
of  the  design  has  been  ascertained,  by  coimting  on  the 
design-paper  fcho  greatest  number  of  squares  contained  in  it 
from  right  to  left,  the  harness  must  be  made  to  correspond 
with  this  range.  Let  the  range  be  supposed  to  extend  to  500 
squares,  and  the  whole  breadth  of  the  warp  to  contain  1 0,000 
threads.  If  five  threads  are  to  be  drawn  through  each  mail, 
the  number  of  mails  composing  the  harness  will  be  2,000,  and 
four  ranges  of  the  pattern  will  comprehend  the  whole  breadth. 
The  divisions  in  the  board  C,  and  the  number  of  pulleys  in 
the  box  or  case  H,  being  adapted  to  this,  the  operator  may 
proceed  to  put  up  his  harness,  which  is  done  as  follows : — 
The  ist,  501st,  ],ooist,  and  1,501st  harness-twines,  after 
being  passed  through  their  respective  intervals  in  the  board 
or  frame  C,  are  to  be  knotted  together  at  M.  A  cord  being 
attached  to  these,  is  carried  over  the  first  pulley  in  the  case 
H,  and  is  made  fast  to  the  piece  of  wood  G,  which  is  com- 
monly called  the  table.  The  2nd,  502nd,  1002nd,  and  i  502nd 
are  next  connected  in  the  same  v/ay,  and  the  cord  attached 
to  them,  passing  over  the  second  pulley,  is  fastened  to  the 
table  as  before.  The  same  operation  is  successively  carried 
on  until  the  whole  500  connections  are  completed.  Tho 
cords  at  B  passing  over  the  pulleys  and  fastened  to  the 
table  are  called  the  tail  of  the  harness.  From  each  cord  in 
the  tail  a  vertical  cord  descends,  and  is  made  fast  to  a  piece 
of  wood  K,  which  is  lashed  to  a  fixture  in  the  floor.  These 
cords  represented  at  D  are  called  simples.     The  draught  of 
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roller  at  E  strikes  the  bent  lever  P  beneath  it,  but  the  warp 
must  not  be  merely  opened  for  the  shuttle  to  be  thrown  ;  the 
batten  must  be  then  at  its  utmost  limit  towards  the  hcddles, 
in  order  to  give  the  shuttle  "  ample  room  and  verge  enough." 
This  is  the  condition  which  determines  the  place  of  the 
tappet-rollers  upon  the  eccentrics.  As  the  batten  arrives 
near  the  heddles  after  ~  of  a  second,  it  is  obvious  that  the 
said  roller  should  strike  its  lever  a  little  before  of  a  second 
have  elapsed,  or  a  little  before  the  middle  of  the  great  arc  of 
the  eccentric  ;  thus  the  shuttle  starts  before  the  batten  has 
receded  to  its  utmost  limit  towards  the  heddles,  and  it  should 
have  run  through  a  little  more  than  one-half  of  its  race 
when  the  batten  reaches  that  limit,  so  that  it  may  arrive  in 
time  at  the  other  end. 

When  the  shuttle  completes  its  race,  the  batten  has  al- 
ready passed  the  limit  of  its  excursion  towards  the  heddles, 
and  is  on  its  return  to  strike  home  the  shoot  of  weft  newly 
placed  between  the  two  portions  of  the  opened  warp.  It  has 
now  its  maximum  velocity,  because  the  cranks  B  F  are  at 
nearly  right  angles  to  the  links  which  move  the  swords  G 
of  the  battens.  This  velocity  diminishes  in  order  that  when 
the  dents  of  the  reed,  borne  along  by  the  lay,  come  into 
contact  with  the  weft  to  drive  it  home,  they  may  act  by 
gentle  pressure  rather  than  by  a  blow,  so  as  not  to  injure  the 
yarn.  The  warp  being  closed  at  the  same  instant,  the  pres- 
sure does  not  affect  the  loops  of  the  heddles,  but  is  exercised 
upon  the  warp  and  the  cloth,  wholly  in  a  longitudinal  direc- 
tion. 

Mr.  Eoberts  obtained  a  patent,  so  long  ago  as  November, 
1822,  for  a  power-loom  having  six  heddles,  adapted  to  weave 
twilled  cloths  or  fustians,  and  such  other  fabrics  as  have  the 
threads  crossed  in  weaving,  in  that  peculiar  manner  called 
twill.  In  this  case,  the  tappet-wheel  is  formed  of  two  equal 
parallel  rims,  a  few  inches  apart,  v/hich  carry  between  them 
nine  small  axles ;  on  each  of  these  axles  are  six  small  friction- 
rollers,  making,  in  the  whole,  fifty-four  friction-rollers. 
These  rollers  are  intended  to  act  upon  twelve  curved  lever- 
treadles  (such  as  P  P  in  the  immediately  preceding  descrip- 
tion). This  tappet-wheel,  by  its  revolution,  causes  the 
said  friction-rollers  to  strike  alternately  upon  one  or  other 
of  the  treadle-levers,  and  to  force  them  down,  by  which 
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means  tlio  respective  heddles  are  depressed  and  raised  at 
certain  parts  of  the  operation,  so  as  to  draw  the  sheds  of  the 
Avarp  up  or  down  to  permit  the  shuttle  to  pass,  and  to  dispose 
the  warp  according  to  that  particular  arrangement  which  is 
calculated  to  produce  a  twilled  fabric.  In  order  to  vary  the 
t  vvill  the  friction-rollers  are  capable  of  being  shifted,  and,  by 
so  disposing  the  collets  between  the  rollers,  certain  of  them 
may  be  placed  so  as  not  to  act  upon  one  or  more  of  the 
treadle-levers.  The  other  arrangements  of  this  twill-loom 
resemble  those  of  the  plain- work  loom  above  described. 

The  second  improvement  specified  by  Mr.  Roberts  under 
that  patent,  applies  to  that  description  of  loom  employed  for 
the  weaving  of  figured  goods,  and  consists  in  certain  ma- 
chinery to  be  placed  above  the  loom,  for  the  pm^pose  of  affect- 
ing the  raising  and  depressing  of  such  parts  of  the  warp  as 
are  usually  operated  upon  by  the  draw-boy.  There  is  very 
considerable  difficulty  and  labour  in  setting-in  any  particular 
pattern,  figure,  or  design  by  the  old  mode,  but  they  are  in  a 
great  measure  avoided  by  the  plan  proposed  under  the  present 
patent. 

Mr.  Robert  Bowman,  of  Manchester,  had,  in  January, 
182 1,  obtained  a  patent  for  an  ingenious  power-loom  calcu- 
lated to  perform  several  of  the  functions  assigned  to  that  of 
Mr.  Roberts.  The  patentee  observes,  that  the  manner  in 
which  power -looms  had  been  hitherto  constructed  did  not 
admit  of  employing  so  many  heddles  as  were  requisite  for 
weaving  those  kinds  of  fabrics  called  fustians -~^uch  as  vel- 
vets, velveteens,  corduroys,  &c.,  which  are  of  the  nature  of 
twilled  or  tufted  cloths.  He  describes  his  present  improve- 
ments as  consisting  of  such  simple  modes  of  harnessing  the 
heddles  of  power-looms,  and  of  applying  the  tappets  or 
wipers  to  draw  down  the  heddles,  that  he  is  enabled  to 
manufacture  the  before-described  cloths  by  power-looms, 
with  the  same  facility  and  perfection  that  they  could  be 
produced  by  hand-weaving. 

The  heddles  (six  in  number)  in  Mr.  Bowman's  loom  are  sus- 
pended by  cords  which  proceed  from  the  extremities  of  levers 
at  the  top  of  the  machine,  and  are  also  attached  to  another 
set  of  levers,  or  treadles,  at  its  bottom.  The  moving  me- 
chanism is  exterior  to  the  cheeks  of  the  loom,  at  the  left- 
hand  side.    The  outer  ends  of  these  levers  are  connected  by 
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cords  or  rods  which  brace  the  heddles  to  any  required  ten- 
sion, and,  being  equipoised,  are  free  either  to  rise  or  fall 
without  causing  any  unnecessary  strain  upon  the  warp. 
The  movement  for  raising  and  lov/ering  the  heddles  is 
obtained  by  means  of  two  sets  of  tappet-wheels,  or  resets,  as 
many  in  each  set  as  there  are  heddles,  which  tappet-wheels  are 
fixed  upon  two  axles, — one  above,  the  other  below,  the  main 
axle  of  the  machine.  The  tappet-wheels  or  eccentrics  are 
turned  by  means  of  a  pinion  upon  the  end  of  the  main  or 
crank-shaft,  which  takes  into  the  toothed  wheels  upon  their 
axles,  and  each  of  the  tappet-wheels  is  designed  to  make  one 
revolution  for  nine  shoots  of  the  shuttle. 

In  other  respects  this  power-loom  does  not  differ  in 
principle  from  the  one  we  have  described  in  detail.  It 
differs  from  Mr.  Eoberts'  fustian-loom,  in  having  several 
tappet-wheels  instead  of  one  compound  wheel,  mounted  with 
fifty-four  friction-rollers,  and  in  having  its  lever  machinery 
on  the  outside  of  the  end  frame  of  the  loom.  Both  are 
calculated  to  make  good  work,  and  v/ell  merit  their  respec- 
tive shares  of  public  approbation. 

Mr.  William  Horrocks,  formerly  of  Stockport,  afterwards 
of  Portwood,  in  Cheshire,  of  whose  improvements  mention 
has  been  made,  obtained  a  patent  in  December,  1821,  for  an 
invention  which  consisted  in  adapting  an  apparatus  to  it  for 
the  purpose  of  wetting  the  v/arp  and  weft  at  stated  intervals 
during  the  process  of  weaving.  He  placed  an  oblong  trough, 
containing  water,  or  a  solution  of  soap  and  water,  across  the 
loom  under  the  warp,  which  he  applied  by  a  rod  or  bar 
covered  with  cloth,  which  was  made,  by  two  short  arms, 
alternately  to  descend  into  the  trough  and  rise  up  to  the 
under  side  of  the  warp,  thereby  conveying  a  small  quantity 
of  the  liquid  both  to  the  warp  and  weft,  so  as  to  moisten 
them,  and  thereby  enable  the  weaver  to  compress  in  the 
fabric  any  quantity  of  v.'eft  that  may  be  required. 

I  have  not  seen  this  scheme  employed  in  any  of  the 
numerous  power-loom  shops  which  I  visited.  It  is  probable 
that  the  improved  modes  of  dressing  the  warp  and  X3reparing 
the  weft-cops,  have  rendered  the  ingenious  appendage  of 
Mr.  Horrocks  superfluous. 

A  patent  was  granted,  in  October,  182^,,  to  Archibald 
Buchanan,  Esq.,  of  the  Catrine  Cotton  Works,  Ayrshire,  for 
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an  improved  power-loom,  to  produce  a  variable  speed  in  the 
vibration  of  the  lay  or  batten,  so  that  the  lay  may  be  as 
nearly  stationary  as  possible  at  the  time  the  shuttle  is  pass- 
ing through,  while  it  may  move  with  a  rapid  smart  stroke 
when  beating  up  the  web.  This  invention  vv-as  therefore 
confined  to  that  part  of  the  machinery  which  actuates  the  lay, 
and  consists  in  the  adaptation  of  two  eccentric  toothed  v/heels 
to  it.    This  adjustment  exists  in  Eoberts'  loom. 

It  is  stated  by  the  patentee  that,  in  a  loom  so  modified,  ho 
can  project  the  shuttle  across  a  web  of  a  yard  wide,  at  the 
rate  of  130  times  per  minute,  without  producing  more  break- 
ing of  the  threads  than  usually  occurs  in  looms  driven  at  the 
rate  of  So  or  90  shoots  per  minute. 

I  have  seen  this  loom  doing  good  work  at  the  above  speed 
in  Scotland  ;  but  whether  from  the  increased  complexity  of 
its  construction,  or  whether  from  the  improved  mode  of 
adjusting ;  the  crank-lever  mechanism  above  described,  Mr. 
Buchanan's  loom  has  never  come  into  general  use  in  the 
Lancashire  district.  His  specification  is  written  in  a  clear 
philosophical  style,  characteristic  of  his  known  scientific 
'attainments. 

Messrs.  Stansfield,  Briggs,  Prichard,  and  Barraclough,  of 
Leeds,  or  its  vicinity,  obtained  a  patent  in  July,  1823,  for 
three  improvements  upon  power-looms :  the  first  two  heing 
peculiar  modes  of  delivering  the  warp  as  it  is  needed,  and  the 
third  a  method  of  increasing  and  diminishing  the  tension  of 
the  warp,  at  intervals,  for  the  purpose  of  assisting  the  opera- 
lion  of  weaving. 

According  to  one  of  the  plans,  the  warp  is  delivered  by 
means  of  a  ratchet-wheel  made  fast  to  the  end  of  its  beam, 
which  is  drawn  round  by  a  pall  or  catch-arm,  as  described 
for  turning  the  cloth-beam  of  Sharp  and  Eoberts'  loom,  with 
an  adjustment,  by  the  pressure  of  a  lever,  for  equating  the 
speed  of  rotation  to  the  diminishing  diameter  of  the  beam,  as 
its  warp  is  unwound. 

The  third  improvement  is  a  mode  of  varying  the  tension 
of  the  warp-threads,  so  as  to  relax  them  when  the  sheds  are 
opening,  and  to  draw  them  tight  when  the  batten  advances 
to  beat  up  the  vv^eft.  There  are  two  small  rollers  extending 
across  tlie  back  of  the  loom, — one  immediately  below  the 
warp,  the  other  above  it :  the  former  is  pressed  up  against  the 
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threads  by  a  small  wire  spring.  By  a  cam,  or  lieart-wLccl 
and  levers,  the  upper  roller  is  made  to  press  down  upon 
the  warp  and  tighten  the  yarns,  and  to  rise  up  and  leave 
them  slack  alternately. 

This  ingenious  device  seems  well  adapted  to  the  very 
extensile  filaments  of  wool,  or  delicate  silk  threads  ;  but  it 
has  not,  as  far  as  I  know,  gained  a  footing  in  the  cotton- 
factory  loom-shops. 

In  June,  1824,  Mr.  William  Harwood  Horrocks,  of  Stock- 
port, obtained  a  patent  for  a  newly  invented  apparatus  for 
giving  tension  to  the  warp  in  looms  ;  consisting  in  a  method 
of  restraining  the  delivery  of  the  warj)  by  the  friction  of  a 
hoop  which  embraces  a  wheel  at  the  end  of  the  beam^^^^sj^is 
hoop  is  formed  of  two  semicircular  bars  of  iron,  >^Tiich^^fe, 
made  to  embrace  a  pulley  upon  the  end  of  the  i^arp4)e'ai4,  " , 
with  greater  or  less  force,  by  means  of  screw-bc^^s^  passing'^  \ 
through  the  junction-ends  of  the  two  half-hoops.  |'»  \ 

Mr.  Joseph  Clissold  Daniel,  of  Stoke,  "Wilts,  p^tentedyin  y^'^ 
July,  1824,  a  power-loom  for  weaving  woollen  clothr,- whi'6|[, 
on  account  of  its  ingenious  modification,  merits  *i  bribf^ 
notice  here.    The  novel  features  are  threefold  :—^j^f^J!]ieJ^ 
introduction  of  a  spring  behind  the  lay  or  batten  to  ^ich'^  J 
the  crank-rod  is  attached,  that  causes  the  lay  to  vibrate 
The  employment  of  a  weighted  lever,  which  tumbles  to  and 
fro  on  the  treadle-shaft,  for  the  purpose  of  throwing  the 
warp  open  to  receive  the  shuttle  ;  and,  3.  The  introduction 
of  oblique  brushes,  or  card-rollers,  in  the  breast-beam,  in 
order  to  stretch  the  cloth  out  towards  the  sides,  and  prevent 
its  wrinkling  in  the  work-beam  as  it  rolls  up. 

Certain  contrivances  adapted  to  a  power-loom,  by  which 
the  warp-threads  are  given  out  from  the  beam,  and  the  cloth 
taken  up  by  the  work-roll  in  a  more  advantageous  manner 
tban  has  heretofore  been  effected,  were  made  the  subject  of  a 
patent  granted  to  Mr.  Thomas  Woolrich  Stansfield,  of  Leeds, 
in  July,  1824.  The  warp-threads  are  here  made  to  pass 
downwards  from  their  beam  over  two  tension-rods  at  the 
back  of  the  loom,  and  then  up  over  the  usual  guide-roller 
which  lies  on  a  line  with  the  shuttle-race  and  breast-beam. 
There  is  a  lever  attached  to  the  undermost  tension-rod, 
which  starts  each  time  that  the  lay  strikes  the  weft,  by  the 
twitch  thereby  given  to  the  v/arp,  and  which  -withdraws  for 
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a  moment  tlie  detent  at  the  reverse  end  from  tlie  ratchet- 
wheel  attached  to  the  warp-beam,  by  which  meiins  one  tooth 
escapes,  and  allows  an  adequate  supply  of  warp  to  be  de- 
livered. There  are  other  ingenious  devices  in  this  machine, 
for  which  wo  must  refer  to  the  specification.  The  second 
subject  of  this  patent  is  a  mode  of  putting  a  series  of  looms 
to  work  by  one  rotatory  shaft,  and  of  stopping  the  action  of 
any  one  of  these  looms  without  interfering  with  the  other 
looms  connected  with  the  same  shaft. 

John  Potter,  Esq.,  of  Smedley,  near  Manchester,  obtained 
a  patent  in  May,  1 82  5,  for  the  "  invention  of  certain  improve- 
ments in  power-looms  for  weaving  various  kinds  of  figured 
fabrics."  A  series  of  heddles  are  mounted  upon  cords  con- 
nected with  a  series  of  top  and  bottom  levers  attached  to  the 
loom ;  and  as  these  levers  rise  and  fall,  the  heddles,  with 
certain  of  the  warp-yarns  connected  with  them,  move  up  and 
down  also,  between  every  throw  of  the  shuttle.  The  con- 
trivance by  which  the  levers  are  to  be  moved  is  very  similar, 
in  one  part,  to  the  mechanism  of  a  barrel-organ,  and  in 
another  to  the  principle  of  the  Jacquard  loom. 

The  third  subject  is  a  mode  of  preparing  vfarps  upon  a 
plan  analogous  to  that  already  explained  in  describing  Lillie's 
sizing  machine. 

A  patent  v/as  granted  in  the  same  year  to  Mr.  Spilsbury, 
of  Leek,  for  a  power-loom  for  weaving  figured  goods,  which 
had  for  its  object  a  simple  and  economical  method  of  reading 
in,  and  weaving  an  elaborate  pattern.  The  improvements 
may  be  referred  to  two  heads :  i,  to  the  means  proposed  in 
place  of  a  draw-boy,  for  raising  the  various  parts  of  the  warp, 
so  as  to  produce  any  required  pattern ;  and  2,  to  the  mecha- 
nism for  vv^orking  the  different  evolutions  of  the  loom.  This 
improved  mechanism  v/as  primarily  intended  for  weaving 
silk,  and  has  not,  as  far  as  I  know,  been  hitherto  introduced 
into  the  cotton  trade. 

Mr.  John  Harvey  Sadler,  of  Hoxton,  near  London,  obtained 
a  patent  in  May,  1825,  for  an  improved  power-loom,  in  which 
motion  was  given  to  the  working  parts  by  means  of  a  rotatory 
power,  so  applied  that  its  mechanism  should  occupy  no 
greater  space  than  is  required  for  the  standing  of  an  ordi- 
nary hand-looni.  On  measuring  the  dimensions  of  Sharp 
and  Eoberts'  power-looms  by  the  scale  of  the  figures  given 
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in  tills  work,  it  will  be  found  to  occupy  miicli  less  space  tlian 
most  hand-looms. 

The  improvement  in  the  power-loom  for  weaving  tapes,  for 
which  Messrs.  Worthington  and  Mulliner,  of  Manchester, 
obtained  a  patent  in  June,  1825,  would  merit  a  detailed  notice, 
from  its  practical  utility,  did  the  small- ware  manufacture  fall 
within  the  scope  of  the  present  work.  It  is  a  very  ingenious 
modification  of  the  power-loom  above  described,  and  is  now 
working  in  a  most  satisfactory  manner,  in  Messrs.  Worthing- 
ton's  excellent  factory". 

An  improved  method  of  making  lieddles,  by  Mr.  John 
Eothwell,  of  Manchester,  became  the  subject  of  a  patent  in 
January,  1826.  He  proposed  to  make  the  loops  of  the 
heddles  double,  that  is,  passing  over  the  shafts  at  the  top 
and  bottom,  and  meeting  both  at  the  back  and  front ;  and 
also  that  they  should  be  formed  of  long  and  short  loops 
alternately.  By  these  means  the  knots  of  the  one  series  of 
loops  will  be  a  little  distance  above  the  knots  of  the  other 
series  of  loops  ;  and  the  warp-threads  will  be  enabled  to  pass 
each  other  with  greater  freedom,  and  of  course  with  less 
friction ;  the  space  for  the  warp  being  open  in  the  middle. 
Heddles  are  usually  made  of  fine  woollen  or  hempen  cords, 
twisted  very  hard,  and  sold  under  the  name  of  heald,  or 
heddle-yarn.    Heddles  have  also  been  made  of  wires. 

A  curious  contrivance  of  Messrs.  Stansfield,  Pritchard,  and 
Wilkinson,  of  Leeds,  was  secured  by  patent  in  July,  1825. 
It  consists,  first,  in  a  small  appendage  to  the  shuttle,  by 
which,  in  the  event  of  the  loeft  thread  breaking,  the  shuttle 
is  arrested  in  its  race,  and  the  actions  of  the  loom  stopped  ; 
secondly,  in  an  apparatus  attached  to  the  back  of  the  lay,  for 
the  purpose  also  of  stopping  the  shuttle  when  any  of  the 
warp  threads  break.  I  am  not.  av/are  that  these  refinements 
have  been  brought  into  play  in  any  of  the  great  power-loom 
factories  about  Manchester.  They  merit  attention,  and  will 
no  doubt  be  eventually  adopted,  with  more  or  less  modifica- 
tion. 

The  patent  granted  to  Mr.  George  Scholefield,  in  March, 
1828,  for  certain  mechanical  contrivances,  which  connect  all 
the  operating  parts  of  a  common  loom  together,  and  cause 
them  to  act  simultaneously  whenever  motion  is  given  to  the 
loom,  seems  to  be  important ;  as  the  machine  Vvdll  enable  any 
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person,  v/ithout  previous  experience  or  knowledge  of  tlie  art 
to  weave  clotlis  with  facility.  The  plan  has  been  hitherto,  I 
believe,  restricted  to  the  weaving  of  woollen  goods. 

It  is  difficult,  in  perusing  the  specification  of  a  patent,  to 
determine  the  value  of  the  invention,  which  depends  often 
upon  some  apparently  insignificant  circumstance. 

This  remark  may  be  justly  prefixed  to  the  following  notice 
of  the  power-loom  of  Mr.  John  Paterson  Keid,  for  weaving 
lappets,  and  figured  muslins  in  general.  He  obtained  a 
patent  for  his  improvement  in  April,  1827,  and  he  has  since 
proved  its  value  by  the  superior  quality  and  economy  of  his 
manufacture  of  the  above  styles  of  goods. 

The  batten,  or  lay,  in  his  looms,  does  not  vibrate  upon 
centres,  as  usual,  but  slides  to  and  fro  in  a  horizontal 
direction,  by  means  of  guide-rods,  which  pass  between  guide- 
rollers.  The  batten  is  actuated  by  an  arm  connected  with  an 
eccentric  wheel  at  the  one  end,  and  with  a  spring  fixed  to  the 
under  side  of  the  batten  at  the  other.  This  eccentric  wheel 
turns  upon  an  axle,  and,  as  it  revolves,  its  circumference  acts 
against  a  friction-roller  at  the  end  of  the  batten,  contrived  for 
the  purpose  of  guiding  the  batten  steadily,  as  it  advances  and 
retires. 

When  the  smaller  radius  of  the  tappet,  or  eccentric  wheel, 
is  in  contact  with  the  said  roller,  the  batten  is  brought  back, 
which  is  the  time  of  the  shuttle's  being  projected  across, 
between  the  sheds  of  the  warp ;  the  wheel  is  therefore  made 
with  this  part  of  its  circumference  nearly  concentric,  so  that 
it  may  continue  to  turn  round  without  advancing  the  batten, 
until  the  shuttle  has  got  clearly  through  the  warp,  and  been 
lodged  in  its  box  at  the  end  of  its  race.  The  opposite  radius 
of  the  eccentric  wheel  is  large,  in  order  to  push  forward  the 
batten  with  the  requisite  force,  for  beating  up  the  weft.  But 
as  some  degree  of  elasticity  is  necessary  in  beating  up  the 
weft,  to  prevent  the  delicate  threads  from  breaking,  the  rod 
is  attached  to  a  spring,  which  allows  the  batten  to  recede  a 
little  when  driven  up  with  force ;  thus  imitating  the  tact  of 
the  weaver's  arms.  The  spring  may  be  made  in  any  way 
that  shall  be  found  eligible,  and  it .  may  be  rendered  suscep- 
tible of  greater  or  less  tension  by  methods  indicated  by  the 
patentee. 

Mr.  Thomas  Eobinson  Williams,  under  a  patent  obtained  in 
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February,  1830,  proposes  to  substitute,  for  tlie  vvarping-iiiiil, 
a  creel,  containing  a  series  of  bobbins  connected  Vvitli  tlio 
warp -beam  end  of  the  loom,  whose  threads  are  passed  round 
two  different  friction-rollers  before  they  proceed  in  the  liori- 
zontal  warp-plane,  towards  the  heddles.  Such  a  loom  v.  ould 
be  so  cumbersome  and  inconvenient  to  work,  as  to  be  disad- 
vantageous in  practice. 

An  invention  for  stopping  the  loom  when  a  v/eft-yarn 
breaks,  was  made  the  subject  of  a  patent,  by  Mr.  Archibald 
Douglas,  of  Manchester,  in  April,  1833.  He  included,  also, 
in  the  same  specification  an  apparatus  to  be  connected  with 
the  batten,  by  means  of  which  the  action  of  springs  attached 
to  it  is  regulated,  and  adapted  to  the  production  of  different 
figures,  as  a  solid  stripe  or  cord  across  the  work ;  and  like- 
wise an  improved  apparatus  for  regulating  the  taking-up 
motions  of  a  loom,  and  the  number  of  pricks  in  an  inch. 
The  apparatus  seems  to  be  ingenious,  but  is  too  complex  to 
be  understood  without  nmnerous  figures  of  reference,  for 
which  we  cannot  afford  space  in  the  present  work.  Should 
it  become  an  integral  part  of  our  cotton  manufacture,  a 
detailed  account  of  it  may  be  introduced  on  a  future  occa- 
sion. 

A  more  immediately  applicable  improvement  upon  power- 
looms,  is  that  of  the  self-acting  temple,  or  templet,  for  which 
William  Graham,  Esq.,  of  Glasgow,  obtained  a  patent  in 
May,  1833. 

We  have  already  explained  that  the  temple  is  an  apparatus 
to  be  attached  to  looms  for  the  pui'pose  of  keeping  the  cloth, 
as  it  is  woven,  distended  to  its  full  width,  and  thereby  pre- 
venting the  warp  from  being  abraded  against  the  dents  of  the 
reed,  which  would  happen,  v/ere  the  cloth  allowed  to  shrink 
into  a  narrower  breadth  than  the  sheet  of  warp. 

In  hand-looms  the  temples  are  formed  by  two  stretcher- 
pieces  of  hard  wood,  connected  together  in  a  nearly  parallel 
direction  by  cords,  and  laid  across  the  web ;  the  ends  of 
these  stretchers  being  studded  with  pin-points,  which  pene- 
trate the  list  or  selvage  upon  either  side,  and  thereby  keep 
the  cloth  extended. 

In  power-looms,  for  want  of  a  self-acting  temple,  each 
loom  must  be  constantly  watched  by  an  operative.  To 
obviate  this  expense  and  inconvenience,  several  plans  havo 
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been  devised  ;  sucli  as  revolving  stars  placed  in  sncli  posi- 
tions as  should  cause  the  points  to  take  into  the  lists  of  the 
f  cloth.    None  of  these  schemes  have  been  found  to  answer  so 
\  well  as  the  American  nijpper-temples,  which  form  the  subject 
'   of  the  present  patent. 

Fig.  1 08  is  a  horizontal  viev/  of  one  of  the  nipper-temples, 
and  fig.  109  is  a  vertical  section  of  the  same.  One  of  these 
nippers  is  to  be  fixed  near  each  end  of  the  breast-beam, 
where  it  is  acted  upon  by  the  swinging  of  the  lathe,  or 
batten,  which  opens  the  chaps  of  the  nippers  at  every  opera- 
tion of  beating  up,  and  thereby  releases  the  cloth,  and  allows 
it  to  be  slidden  forward,  over  the  breast-beam. 


Q      to      c.  jj  1^ 


Figs.  109  and  110.— American  Nipper-Temples. 


The  plate  to  v/hich  the  nippers  are  attached,  is  to  be 
fixed  to  the  breast-beam  of  the  loom  6,  by  means  of  a 
screv/-bolt  passed  through  the  said  beam,  as  shown  in  the 
figure.  When  difierent  widths  of  fabric  are  required  to  be 
woven,  the  temples  must  be  shifted  nearer  to,  or  further  from, 
the  ends  of  the  breast-beam,  which  may  be  done  by  means  of 
a  long  slot  Z,  shown  by  dotted  lines  in  fig.  108. 

Towards  the  outer  end  of  the  plate  a,  a  bar  c  is  attached, 
which  is  turned  up  at  the  end,  and  bent  back  to  form  the 
upper  chap  d  of  the  nippers.  The  lower  chap  e,  fig.  109, 
forms  part  of  a  spring-piece  afiixed  to  the  bar  c,  and  is 
pressed  up  by  its  spring  against  the  upper  chap  d ;  the  inner 
suTfaces  being  channelled  like  a  file,  to  enable  them  to  hold 
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fast.  Between  these  two  chaps  the  list  of  the  clctli  is  passed, 
and  being  thus  held  bj  the  nippers  upon  each  side  of  the 
loom,  the  cloth  is  kept  stretched  to  its  proper  width. 

A  horizontal  lever  /,  /,  fig.  1 09,  turns  upon  a  fulcruni-pin 
g,  fixed  in  the  plate  a  ;  and  at  one  end  of  this  lever  there  is 
a  broad  piece  h,  hanging  down,  and  at  the  other  end  a  knife- 
edged  tooth  i,  projecting. 

The  under  part  of  the  front  of  the  batten  is  partially 
represented  at  h,  Jc,  which,  when  it  goes  forv/ard  to  beat  up 
the  work,  strikes  against  the  end  Ji,  of  the  lever  /,  and  causes 
the  knife-edged  tooth  at  the  reverse  end,  to  be  forced  in 
between  the  chaps  d,  e ;  which  merely  opens  the  chaps,  and 
releases  the  cloth  at  the  moment  that  the  weft  is  beaten  up; 
thus  allov/ing  the  reed  to  drive  the  work  forward,  over  the 
work-beam  as  usual.  But  the  instant  that  the  batten  retires, 
the  tooth  {,  slips  back  out  of  the  chaps  of  the  temple,  and  the 
cloth  is  held  tight,  as  before. 

In  this  way  the  nippers  act  at  every  stroke  of  the  batten, 
opening,  so  as  to  release  the  cloth,  and  closing  again  to  keep 
it  at  a  tension,  constituting  self-acting,  or  perpetual  temples. 

In  July,  1834,  Messrs.  John  Eamsbottom  and  Eichard 
HoU,  of  Todmorden,  Lancashire,  obtained  a  patent  for  cer- 
tain improvements  in  the  construction  of  power-looms  ;  con- 
sisting, I,  in  a  peculiar  arrangement  by  which  two  pieces  of 
fabric  may  be  woven  at  one  time  through  the  agency  of  a 
rotatory  axle ;  2,  a  contrivance  for  instantly  stopping  the 
working  parts  whenever  the  weft-thread  breaks;  and  3,  an 
apparatus  of  self-acting  temples. 

In  this  improved  loom,  the  warp-threads  are  placed  verti- 
cally in  two  ranges ;  the  one  range  extending  from  a  roller 
below,  towards  a  work-beam  at  top  in  front  of  the  loom  ;  the 
other  range  extending  similarly  at  the  back  of  the  loom ; 
and  the  double  batten  or  lathe,  in  which  the  reeds  are 
mounted,  instead  of  making  pendulous  movements,  as  in 
common  looms,  rises  and  falls  in  vertical  planes,  while  the 
heddles  are  moved  to  and  fro  in  horizontal  planes  by  means 
of  a  vibrating  lever. 

The  contrivance  for  stopping  the  loom  on  the  breaking  of 
a  weft-thread  is  very  ingenious.  It  consists  of  levers,  called 
by  the  patentees  hands  with  fingers,  attached  to  rods  extend- 
ing across  the  loom,  and  turning  in  bearings  upon  the  side 
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standards.  At  each  end  of  the  reed  there  is  an  aperture  in 
the  shuttle  race,  covered  by  a  grating  of  parallel  slender  iron 
wires,  set  sufficiently  apart  to  allow  the  vertical  wire-fingers 
(like  a  many-pronged  fork)  of  the  mechanical  hand,  to  fall 
through  when  no  obstacle  intervenes.  When  the  weft- thread 
is  entire,  it  is  stretched  across  the  surface  of  that  parallel 
wire  grating,  and  sustains  the  weight  of  the  tiny  fingers  ;  but 
if  it  is  broken,  the  fingers  will  fall  through  into  the  entrance 
of  the  shuttle-box.  In  the  latter  case,  the  rod  across  the 
loom  is  turned,  and  a  lever  attached  to  it  presents  a  catch  to 
a  transverse  bar  projecting  from  the  end  of  the  lathe,  whereby 
a  trigger  is  let  off,  which  shifts  the  driving  band  from  the 
fast  to  the  loose  pulley  upon  the  main  shaft  of  the  loom. 

The  above  double  loom  is  remarkably  compact,  occupying, 
apparently,  much  less  space  than  a  single  power-loom  of 
Messrs.  Sharp  and  Eoberts'  construction.  Whether  it  will 
be  equally  convenient  and  durable  in  working,  must  be 
determined  by  experience.  Its  arrangements  are,  in  many 
respects,  novel,  and  are  highly  creditable  to  the  mechanical 
knowledge  and  skill  of  its  inventors.  The  temples  operate 
in  a  similar  manner  to  the  American,  above  described. 

The  latest  of  the  improvements  proposed  upon  the  power- 
loom  which  we  shall  notice  is  that  patented  by  Mr.  Amassa 
Stone,  of  Ehode  Island,  in  the  United  States,  now  resident 
in  Liverpool,  in  October,  1834.  It  consists  in  a  new  adap- 
tation of  mechanism  for  the  purpose  of  connecting  the 
operation  of  beating  up  the  weft-thread,  with  that  of  giving 
out  or  delivering  the  warp,  and  taking  up  the  cloth  ;  v>^hereby, 
when,  from  the  breaking  of  the  weft,  the  striking  up  of  the 
reed  meets  with  little  or  no  resistance,  the  delivery  of  the 
warp  and  also  the  taking  up  of  the  cloth  is  suspended,  al- 
though the  general  evolutions  of  the  loom  continue. 

After  every  flight  of  the  shuttle  through  the  open  shed  of 
the  warp,  the  lathe  advances  toward  the  work-beam  for  the 
purpose  of  causing  the  reed  to  beat  up  the  weft-thread  ;  but 
as  the  reed  is  here  mounted  in  the  lathe  within  a  vibrating 
frame  pressed  forward  by  springs,  the  force  with  which  it 
strikes  against  the  cloth  causes  a  rail  parallel  to  the  reed  on 
which  its  lower  edge  rests,  to  recede  or  spring  back  from  the 
lathe  a  short  distance. 

There  is  a  perpendicular  lever  bearing  at  its  top  against  the 
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said  lower  rail.  WlLcnover  tlie  reed-frame  recedes,  that  end 
of  the  lever  is  necessarily  forced  back,  and  its  lower  end 
advanced,  so  as  to  push  forward  a  horizontal  rod  attached  to 
it.  This  movement  of  the  horizontal  rod  near  the  floor  causes 
the  end  of  a  bent  arm  to  be  brought  close  against  thci 
vibrating  leg  or  sword  of  the  lathe,  and  to  draw  back  a  click 
or  pall  over  one  tooth  in  a  ratchet-wheel.  On  the  return  of 
the  lathe  into  its  original  inclined  position,  the  sword  will 
strike  against  the  end  of  the  above  bent  arm,  and  cause  the 
click  (by  a  sliding  rod)  to  drive  the  ratchet-wheel  one  tooth, 
and  thereby  turn  a  shaft  with  an  endless  screw,  so  as  to  turn 
round  the  warp-beam  and  deliver  w^arp. 

But  if  the  weft-thread  happen  to  break,  there  will  be  no 
delivery  from  the  shuttle,  and  consequently  a  want  of  filling 
to  the  cloth ;  the  reed,  therefore,  in  beating-up  will  not 
meet  with  that  resistance  which  it  did  when  the  fitting  of  the 
weft-thread  was  complete.  Hence  in  the  beating-up  of  the 
lathe,  the  reed-frame  will  not  now  recoil  as  before,  nor  will 
the  upright  lever  attached  to  it  be  so  acted  upon  as  to  cause 
it  to  shift  the  horizontal  rod  at  its  under  end  through  the 
same  distance  ;  consequently,  the  pall  or  click  will  not  be 
drawn  over  another  tooth  of  the  ratchet-wheel ;  and  the  shaft 
with  the  worm-screw  will  remain  quiescent,  leaving  also  the 
warp-beam  at  rest.  An  analogous  effect  is  communicated  to 
the  cloth-beam. 

This  ingenious  device  seems  well  calculated  to  answer  its 
end,  and  will  probably  be  introduced  ere  long  into  power- 
loom  factories. 

A  simple  dandy -loom  of  Eadcliffe's  construction  moved  by 
power,  making  84  pecks  per  inch,  weaves  5  pieces  of  30  yards 
each  in  five  days. 

Some  of  the  coarse  calico  fabrics  are  very  light.  One  great 
manufactory  puts  no  more  than  9  pounds  in  36  yards ;  which 
is  four  ounces  per  yard. 

A  72  reed  at  Stockport  signifies  seventy-two  threads,  or  36 
dents,  in  the  inch.  When  the  piece  is  l^ths  broad  in  the 
dressing  machine,  there  are  4  cylinders  or  yarn  beams  at  eacli 
of  the  ends.  Each  cylinder  has  270  threads  wound  upon  it 
at  the  warping-frame  ;  hence  8  X  270  =  2 , 1 6 o,  is  the  whole 
number  of  warp- threads  in  the  breadth  of  the  piece. 

The  40's  warps  are  woYen  commonly  through  a  reed  con- 
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taining  from  72  to  80  threads  per  inch,  constituting  in  the 
language  of  Stockport,  a  72  to  80  reed. 

Mr.  Orrell's  looms  made  92  pecks  per  inch  in  a  72  Stock- 
port reed,  and  120  pecks  per  minute.  I  have  seen  a  power- 
loom  weaving  very  regularly  under  a  good  workman  when 
making  180  pecks  per  minute  This  was,  however,  merely 
for  a  short  time  to  satisfy  me  that  such  velocity  was  practi- 
cable with  Messrs.  Sharp  and  Eoberts'  loom.  A  manufacturer 
at  Stockport  informs  me  that  he  has  brought  up  the  speed  of 
his  power-looms,  of  that  construction,  to  130  pecks  per 
minute  upon  an  average.  At  this  rate,  a  girl  makes  easily  six 
pieces  a  week  on  each  loom. 

Book  and  jaconet  muslins  are  now  currently  woven  by 
power-looms,  especially  in  the  Glasgow  district. 

In  Scotland,  the  number  of  dents  or  reed-splits  in  37  inches, 
or  the  Scotch  ell,  constitutes  the  number  of  the  reed ;  hence 
the  above  80  Stockport  reed,  which  contains  40  dents,  corre- 
sponds to  reed  1,480  in  Scotland,  as  37  x  40  =  1,480. 

All  cotton  cloth  contracts  about  one-tenth  of  its  breadth  in 
weaving,  in  consequence  of  the  contraction  of  the  warp  in  the 
decussation  of  the  weft-threads. 

One  reed-maker,  with  a  boy,  is  capable  of  keeping  1,000 
power-looms  going  in  their  business.  The  reeds  contain  from 
900  to  1,500  dents  each  in  their  whole  length,  or  from  48  to 
80  per  inch. 

A  cut  of  60  yards  will  weigh  in  27  inch  wide  calico  13  lbs., 
consisting  of  Surats  and  Upland  cotton  wools. 

Of  Fustians. 

The  sets  of  reeds  in  which  fustians,  velveteens,  and  cords, 
are  usually  woven,  are  those  of  32,  34,  or  36  beers  in  24!- 
inches;  each  beer  containing  19  dents;  so  that  19  x  34  = 
646  =  the  number  of  dents,  and  the  double  of  that  number, 
or  1,292  =  the  number  of  warp- threads  in  the  244-  inches. 
Each  warp-thread  consists  of  good  mule  yarn,  No.  32,  doubled 
and  twisted.  The  weft  may  be  No.  24  mule  yarn,  and  is 
single. 

The  ground  or  back  of  this  style  of  goods  is  sometimes 
plain  or  tahhy  hacked;  and  sometimes  tweeled,  or  with  a 
Genoa  back.    The  flushing,  or  the  part  of  the  weft  which  is 
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cut  to  form  the  lines  of  tiie  velvet,  or  grooves  of  tlie  cords,  is 
thrown  in  and  decussated  with  the  ground  at  various  intervals, 
whence  the  variety  of  the  patterns  is  produced.  We  shall 
presently  explain  the  art  of  cutting  fustians,  and  of  raising  the 
pile  or  forming  the  cut  flushing  into  ridges  above  the  parts  of 
the  weft  which  are  embodied  with  the  warp. 

A  much  finer  article  of  cotton  velvet  is  prepared  for  ladies' 
mantles,  of  which  the  warp  is  52's  doubled,  and  v/eft  52's. 
The  reed  is  one  of  50  beers  of  19  dents  =  950  in  24 J  inches. 

In  the  plain-backed  velvets  there  are  two  shots  of  the 
flushing  thrown  in  for  each  shot  of  the  ground.  The  term 
flushing  signifies  the  several  weft-threads  which  pass  together 
over  certain  parts  of  the  surface  of  the  fabric  without  being 
decussated  with  the  warp.  Some  flushed  patterns  are  pro- 
duced by  extra  warp  or  weft,  either  coarser  than  the  ground, 
or  of  a  different  colour ;  others,  and  those  the  most  common, 
proceed  from  certain  portions  of  the  weft  which  are  floated 
above  or  below  the  warp. 

A  very  luminous  and  instructive  development  of  the  prin- 
ciples of  flushing  every  style  of  fancy  texture  is  given  by  Mr. 
Murphy  in  his  excellent  Treatise  on  the  Art  of  Weaving. 

The  first  process  to  which  fustians  are  exposed  after  being 
woven  is  steeping  in  hot  water  to  take  out  the  dressing  paste. 
They  are  then  dried,  reeled,  and  brushed  by  the  machine 
described  p.  258,  fig.  1 1 1,  &c.  From  twenty  to  thirty  pieces, 
each  eighty  yards  long,  may  be  brushed  in  an  hour.  The 
breadth  of  the  cloth  is  tvfcnty  inches.  The  maceration  is 
performed  by  immersing  the  bundled  pieces  in  tanks  of  water 
heated  by  waste  steam ;  and  the  vfashing  by  means  of  a  reel 
kept  revolving  rapidly  under  the  action  of  a  stream  of  cokl 
wvater  for  an  hour  or  longer. 

The  cord  has  been  previously  cut  by  the  knife,  as  described 
next  page.  After  they  are  brushed  in  the  machine,  the  goods 
are  singed  by  passing  their  cut  surface  over  a  cylinder  of 
iron  laid  in  a  horizontal  direction,  and  kept  red-hot  by  a  flue. 
They  are  now  brushed  again  by  the  machine,  and  once  more 
passed  over  the  singeing  surface.  The  brushing  and  singe- 
ing are  repeated  a  third,  or  even  occasionally  a  fourth  time, 
till  the  cord  acquire  a  smooth  polished  appearance. 

The  goods  are  next  steeped,  washed,  and  bleached  by 
immersion  in  solution  of  chloride  of  lime.    They  are  then 
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dyed  by  appropriate  chemical  means.  After  whicli  tliey  are 
padded  (imbued  by  the  padding  machine  of  the  calico 
printers)  with  a  solution  of  glue,  and  passed  over  steam 
cylinders  to  stiffen  them. 

The  knife  used  by  hand  for  cutting  fustians  has  the  keel 
of  its  guard  convex  for  cords,  as  it  presses  upon  a  tweeled 
fabric ;  but  it  is  plane  for  velveteens,  where  it  runs  over  a 
single  range  of  weft.  Cords  receive  their  last  finish  by  being 
rubbed  with  an  emery  polisher,  which  is  merely  a  bar  of 
wood  faced  with  coarse  emery  fixed  by  glue.  Velveteens  are 
finished  by  friction  with  bees*  wax,  and  polishing  with  a 
wedge-shaped  piece  of  hard  y/ood. 

Fustians  have  usually  double  yarns  in  the  warp. 

Apparatus  for  cutting  the  Pile  or  Cords  of  Fustians, 
Velveteens,  Corduroys,  etc. 

Fig.  Ill  is  a  longitudinal  section,  and  fig.  112  a  cross 
section  of  the  usual  apparatus,  as  worked  by  hand. 

Figs.  113  and  114  serve  to  explain  the  process  which 
precedes  the  brushing. 

After  the  cloth  is  taken  from  the  loom-beam  it  is  carried 
to  the  cutter,  who  rips  up  the  surface-threads  of  weft,  and 
produces  thereby  a  hairy -looking  stuff. 

Fig.  114  represents  a  section  of  fustian  parallel  to  the  weft. 
h  the  superficial  weft-threads  before  they  are  cut ;  and  a  the 
same  afterwards.  Preparatory  to  its  being  cut,  the  cloth  is 
spread  evenly  upon  a  table  about  six  feet  long,  upon  each 
end  of  which  a  roller  mounted  with  a  ratchet-wheel  is  fixed  ; 
the  one  to  give  off,  and  the  other  to  wind  up  the  piece,  in  the 
above  six-feet  lengths. 

The  knife,  fig.  113,  is  a  steel  rod  about  two  feet  long,  and 
three-eighths  of  an  inch  square,  having  a  square  handle  d  at 
the  one  end  ;  the  other  end  c  is  tapered  away  to  a  blade,  as 
thin  as  paper.  To  prevent  this  point  from  turning  downwards 
and  injuring  the  cloth,  its  under  side  is  covered  by  the  guide 
a  which  serves  to  stiffen  it,  as  well  as  to  prevent  its  lower 
adge  from  cutting  the  fustian. 

The  operative  (male  or  female)  grasps  the  handle  d  in  the 
right  hand,  and  insinuating  the  projecting  point  of  the  guide 
under  the  weft,  pushes  the  knife  smartly  forward  through  the 
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the  warp  tlirougli  the  mails  of  the  harness  is  regularly  pro- 
gTessive  from  right  to  left  as  in  common  tweeling,  and  the 
draught  cording  and  mounting  of  the  front  leaves  are  exactly 
the  same  as  in  diaper.  A  stout  cord  is  novv^  stretched  per- 
pendicularly from  the  roof  to  the  floor,  and  made  fast  at  both 
ends.  This  cord  is  seen  at  I.  The  loom  is  now  ready  to 
bo  adapted  to  vvork  to  any  pattern  of  the  range  of  500  squares 
cr  mpils. 

The  next  operation,  therefore,  is  to  apply  a  certain 
number  of  small  cords,  called  lashes,  as  shown  at  E,  in  order 
to  form  the  particular  pattern  required.  This  is  called 
reading  on  the  design,  and  from  its  complexity,  and  the 
injm-ious  consequences  of  a  slight  error,  it  is  performed  by 
two  persons  in  concert.  The  first  individual  selects  from 
the  design-paper  the  simples  to  which  lashes  are  to  bo 
applied  in  succession,  and  the  second  applies  these  lashes 
according  to  the  instructions  communicated  by  the  first.  In 
reading  or  selecting  the  lashes  in  their  proper  rotation  they 
should  bear  in  mind  that  the  whole  range  of  squares  from 
right  to  left,  between  the  extreme  points  of  the  pattern,  is 
equal  to  the  number  of  simples,  and  the  whole  range  from 
top  to  bottom  is  equal  to  the  number  of  operations  which 
those  simples  are  to  undergo.  The  person  who  is  to  select 
takes,  therefore,  the  design-paper,  begins  at  the  lowest  square, 
and,  counting  from  the  right  hand,  instructs  the  other  to  pass 
as  many  simples  as  there  are  blank  squares  upon  the  paper, 
to  put  lashes  to  as  many  as  are  coloured,  again  to  pass  over 
the  blanks,  to  take  the  colom'ed  squares,  and  so  on  till  he  has 
reached  the  left  side  of  the  pattern.  When  these  lashes  have 
been  applied,  which  is  done  by  passing  each  loosely  round 
the  simples  w^hich  it  is  to  work,  they  are  knotted  together, 
and  attached  to  the  cord  I  by  a  loop,  so  that  they  may  slide 
up  and  down  freely,  both  upon  the  cord  and  the  simples. 
Proceeding  to  the  second  square  from  the  bottom,  the 
selection  is  made  in  the  same  way,  and  thus  they  continue 
until  they  have  reached  the  top.  The  lashes  being  nov/  in 
clusters  upon  the  cord  I,  these  clusters  are  connected  at  con- 
venient distances  from  each  other  by  small  cords  represented 
at  F,  the  first  applied  cluster  being  the  lowest  upon  the 
cord  I. 

The  drav\^-loom  being  now  ready  for  work,  the  operators 
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may  begin  to  weave  ;  two  persons  being  required  to  work  tlie 
niachine.  One  of  them  pulls  down  the  first  set  of  lashes,  the 
whole  of  which  are  placed  high  upon  the  cord  I,  and,  by 
pulling  them  tight,  he  draws  the  simples  with  which  they  are 
connected  clear  of  all  the  rest.  Then  by  grasping  these 
simples  firmly  in  his  hand,  and  pulling  them  down,  he 
tightens  the  tail-cords  at  B  by  making  them  diverge  more 
from  a  straight  line,  and  of  course  raises  the  mails  v/hich  are 
attached  to  them  by  the  harness-twines  at  M.  The  weaver 
then  works  over  his  front  mounting,  as  in  common  tweeling, 
once  or  oftener,  if  more  squares  than  one  upon  the  design- 
paper  are  included  between  the  same  parallel  straight  lines 
from  top  to  bottom.  When  a  change  of  the  harness  becomes 
necessary,  the  connecting  cord  F  pulls  dovm  the  second 
cluster  of  lashes,  upon  v/hich  the  same  operation  is  performed 
as  before.  By  these  means,  the  simples,  however  numerous 
(and  in  the  case  we  have  supposed,  they  would  amount  to 
500),  are  selected  from  each  other  with  the  greatest  accuracy 
and  ease.  The  successive  performance  of  the  same  operation 
completes  the  pattern  ;  when  it  is  necessary  merely  to  push 
the  lashes  up  again  and  begin  a  new  one. 

In  the  harness  of  the  spot  drav/-loom  for  muslins,  as  the 
warp  is  slender,  short  eyes  of  twine  are  substituted  for  the  mails 
of  wire.  In  the  front  mounting  also,  four  leaves  of  heddles  are 
used ;  but  they  are  so  mounted,  that  two  leaves  will  go  together 
either  up  or  down,  or  in  opposite  directions.  The  heddles 
are  constructed  like  those  for  weaving  -plnin  cloth,  and  every 
thread  is  dra^\Ti  through  two  heddles,  being  taken  through 
the  upper  cleft  or  link  of  the  one,  and  through  the  under 
link  of  the  other.  YVhen  the  two  leaves  move  in  the  same 
direction,  the  threads  of  warp  are  confined  as  in  the  clasp  of 
a  common  heddle ;  but  when  they  move  in  a  contrary 
direction,  they  present  all  the  facility  of  the  long  eye  in 
allowing  the  thread  to  rise  without  interruption. 

Power-Loom  or  Automatic  Weaving, 

Without  tracing  minutely  the  first  rude  steps  of  this 
factory  child,  we  shall  proceed  to  describe  the  grandein^  of 
its  present  state.  Continuity  of  action  is  an  essential 
principle  of  all  mechanisms  impelled  by  the  force  of  steam 
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or  rimning  water  ;  while  alternate  effort  and  repose  are  the 
characters  of  human  labour.  Hence  the  interruptions  in  the 
movements  of  the  shuttle  which  take  place  while  the  weaver 
is  dressing  a  certain  portion  of  the  web,  and  which  serve  to 
diversify  his  labour,  would  be  intolerable  in  a  factory  where 
power  and  time  must  be  economized  to  the  utmost.  It 
became,  therefore,  a  matter  of  primary  importance  to  combine 
with  the  automatic  loom  an  automatic  dressing  machine 
By  the  commencement  of  this  century,  the  mechanism  of  the* 
power-loom  had  been  so  far  perfected  by  rival  inventors  as 
to  demonstrate  its  practical  value,  provided  a  good  system  of 
dressing  the  chain  or  warp  could  be  devised.  This  want 
was  not  long  of  being  supplied.  In  the  year  1804,  Mr. 
Johnson,  of  Stockport,  obtained  a  patent  for  a  method  of 
dressing  a  whole  w^eb  at  once  by  a  self-acting  machine.  An 
improvement  was  made  upon  it  by  Mr.  MacAdam  in  1806, 
which  was  immediately  realized  on  a  considerable  scale  in 
Mr.  Monteith's  weaving  factory  at  Pollockshaws,  near 
Glasgow.  This  was  probably  the  first  web-dressing  mechanism 
which  continued  to  give  satisfaction  to  the  manufacturer 
during  a  series  of  years. 

Certain  defects  in  this  apparatus  were,  after  a  little  while, 
removed  by  the  warp-dressing  machine  of  Messrs.  Eoss  and 
Eadcliffe,  cf  Stockport.  The  Chamber  of  Commerce,  of 
Manchester,  were  so  much  convinced  of  the  value  of  the 
improvements  introduced  by  these  gentlemen,  that  they 
forv/arded  a  memorial  to  the  Lords  of  the  Treasury  soliciting 
a  rev/ard  to  the  ingenious  inventors.  They  here  state  "  that 
the  effects  of  Lhe  new  method  have  been  to  bring  the  whole 
process  of  the  manufactm^e  (of  cotton)  from  the  raw  material 
to  the  cloth  into  one  connected  series  of  operations,  by 
means  of  which  a  cheaper,  more  uniform,  and  better  fabric 
has  been  produced.  That  for  introducing  this  greatly  im- 
proved system  the  public  is  indebted  to  the  persevering  efforts 
of  Messrs.  Kadcliffe  and  Eoss,  of  Stockport,  who,  it  appears, 
had  expended  their  whole  capital  in  bringing  it  to  maturity, 
and  were,  in  consequence,  unable  to  remunerate  them-selves 
by  the  use  and  application  of  their  own  plans.  That  Messrs. 
Eadcliffe  and  Eoss  are,  therefore,  in  the  opinion  of  your 
memorialists,  justly  entitled  to  be  recompensed  by  the 
public  for  the  advantage  derived  fi'om  the  adoption  of  this 
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system."  From  a  letter  addressed  to  tlie  Lords  of  the 
Treasury  by  Mr.  Eadcliffe,  in  June,  1825,  it  would  appear 
that  the  prayer  of  the  above  memorial  was  unsuccessful. 

We  now  proceed  to  describe  the  power-loom  in  its  most 
practicable  state,  as  constructed  by  the  celebrated  mecha- 
nicians, Messrs.  Sharp  and  Eoberts,  of  Manchester.  It  has 
taken  no  less  than  a  century  and  a  half  to  mature  this  admi- 
rable substitute  for  one  of  the  most  irksome  but  indis- 
pensable labours  of  man.  Desgennes  announced  in  the 
Philosophical  Transactions,  so  long  ago  as  the  year  1678, 
that  he  had  contrived  an  automatic  loom,  possessing,  as  he 
thought,  all  the  qualities  only  now  realized  ;  so  great  is  the 
interval  often  between  the  speculative  idea  of  a  machine,  and 
its  effective  execution,  in  consequence  of  the  delicate  com- 
pensations and  adjustments  which  experience  alone  can  dis- 
cover. It  was  not  till  Horrocks,  of  Stockport,  in  181 3,  after 
a  long,  laborious,  and  most  costly  career  of  experiment,* 
introduced  some  very  important  modifications  into  the  power- 
loom,  that  it  began  to  act  any  considerable  part  in  our  cotton 
manufacture.  Horrocks,  however,  did  not  reap  the  reward 
due  to  his  ingenuity,  having  omitted  certain  minutiae  in  the 
construction  of  his  machine  which  interfered  with  its  uni- 
formity of  performance,  and  thus  allowed  the  prize  of  excel- 
lence to  be  won  by  his  successors.  His  power-loom  is 
described  with  figures  in  the  Eepertory  of  Arts  and  Manu- 
factures for  the  year  18 14.  On  that  basis  Messrs.  Sharp  and 
Eoberts  have  made  their  accomplished  mechanism. 

Towards  the  end  of  the  year  1829,  M.  Emile  Dollfus,  as 
chairman  of  their  committee  of  mechanics,  made  to  the 
Societe  Industrielle  of  Mulhausen  an  interesting  report, 
replete  with  new  and  valuable  experimental  facts,  upon  the 
different  power-looms  then  employed  in  the  cotton  factories 
of  Alsace.  This  report  was  published  in  the  bulletin  of  the 
society  for  the  year  1830,  accompanied  with  several  plates 
representing  the  ingenious  power-looms  of  M.  Jcsue  Heil- 
mann,  M.  Jourdain,  MM.  Eisler  and  Dixon,  and  finally  that 
of  Messrs.  Sharp  and  Eoberts,  as  constructed  in  the  great 
vrorkshops  of  MM.  Andre  Koechlin  and  Company  at  Mul- 
hausen. 

*  He  had  obtained  one  patent  for  a  power-loom  in  1803,  and  another 
in  1805. 
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One  new  feature  of  Mr.  Horrocks'  loom  was  the  latlie 
being  made  by  compound  levers  to  advance  quickly  so  as  to 
give  an  effective  stroke  to  tbe  weft,  and  then  to  retire  quickly 
to  a  stationary  position.  By  this  means,  the  shuttle  was 
allowed  to  pass  through  the  shed  while  the  lathe  was  stand- 
ing still ;  a  larger  shuttle  might  be  used,  capable  of  holding 
a  full-sized  cop ;  the  waste  of  weft  from  the  bottoms  in  the 
cops  became  less ;  from  the  smartness  of  the  stroke,  less 
weight  for  tension  was  req^uired  upon  the  yarn-beam,  and 
therefore  less  power  was  required  to  move  the  healds  or 
heddles  from  the  smaller  tension  of  the  warp.  From  this 
cause,  also,  less  moving  force  would  be  expended,  fewer 
threads  would  break  in  the  working,  and  more  threads  of  the 
weft  could  be  condensed  into  the  inch,  maldng  a  stronger  and 
more  uniform  fabric. 

Description  of  Sharp  and  Boherts'  improved  Power-Loom, 

Figs.  104  and  106  are  two  side  elevations,  and  fig  105  is 
a  front  view. 

Those  parts  in  the  engravings  marked  with  the  letter  A, 
compose  the  frame-work  of  the  loom.  B  is  the  usual  out- 
rigger, or  fast  and  loose  pulleys,  upon  the  principal  or  crank 
shaft.  C  is  a  small  fly-wheel  for  equalizing  any  casual 
irregularities  of  motion  in  the  machine. 

Upon  the  other  end  of  the  main  shaft  is  a  wheel  D,  figs. 
105  and  106,  driving  another  wheel  D',  with  double  the 
number  of  teeth,  upon  the  shaft  E,  which  makes,  therefore, 
only  half  as  many  revolutions  as  the  main  or  crank  shaft  B. 
The  shaft  E  is  called  the  tappet  or  wiper-shaft :  it  raises 
and  lowers  the  treadles,  and  throws  the  shuttle,  while  the 
shaft  B,  by  means  of  its  cranks  F,  figs.  104  and  106,  drives 
home  the  weft  towards  the  finished  cloth,  or  works  the 
batten. 

The  cranks  F  are  connected  mth  the  two  levers  G,  G, 
called  the  swords  of  the  lay,  to  which  the  batten  H  is  made 
fast,  which  carries  the  reed  in  its  middle,  and  the  shuttle- 
boxes  A,  h  at  its  ends,  see  fig.  105. 

I  is  the  warp-beam.  The  warp-yarns  pass  from  it  over 
the  roller  K,  through  the  heddles  L,  through  the  reed  Z', 
over  the  breast-beam  M  (having  been  now  changed  into 
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cloth).  This  is  finally  wound  upon  the  roller  IST,  or  cloth- 
beam.  ^  This  roller  bears  at  one  end  a  toothed  wheel  a 
which  is  moved  slowly  by  a  small  pinion  it  (fig  104),  upon 
the  axis  of  the  ratchet-wheel  h.  This  latter  wheel  is  turned 
round  a  little  after  every  throw  of  the  shuttle,  or  shoot  of 
the  weft,  by  means  of  a  stud  c  (figs.  105  and  106),  fixed 
upon  the  side  of  the  lever  G,  and  pressing  against  the  other 


Fig.  104.— Sharp  and  Eoberts'  Power-Loom.   First  side  eleva'tioii, 
-Scale,  one  inch  to  the  foot. 
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lever  d,  witli  which  a  click  is  connected.  The  degree  of 
motion  of  the  ratchet  is  regulated  according  to  the  quality  of 
the  cloth,  by  fixing  the  click  in  different  holes  of  the  (dotted) 
lever  d.  The  lifting  of  the  heddle  L  is  performed  by  two 
eccentric  ta^^pets  or  \\ipers  O,  0',  upon  the  shaft  E,  which 
press  the  treadle-levers  P,  P'  alternately  up  and  down. 
These  levers  are  connected  by  strings  or  wires  with  their 
respective  heddles,  which  are  in  their  turn  placed  in  commu- 
nication by  straps  which  play  over  the  small  rollers  e,  e,  at 
the  top  of  the  loom. 

In  fig.  105,  the  levers  P,  P'  have  been  shown  in  section, 
in  order  to  explain  the  v/ay  in  which  the  eccentrics,  tappets, 
or  cams,  work  through  the  intervention  of  two  small  friction- 
rollers,  made  fast  to  the  levers. 

The  shuttle  is  thrown  by  the  two  levers  Q,  Q,  which  are 
alternately  moved  with  a  jerk  by  the  rollers  E,  fixed  by  arms 
on  the  shaft  E,  and  worldng  upon  cams  S,  connected  with 
the  shafts  of  the  arms  Q,  Q.  These  arms,  which  represent 
the  right  arm  of  the  hand-loom  weaver,  are  united  by  the 
pecking-cord  T,  which  is  mounted  with  a  spring  of  spiral 
wire,  so  that  either  arm  may  be  brought  to  its  proper  relative 
position. 

The  shuttle  is  lodged  in  one  of  the  boxes  /,  /  of  the 
batten  H,  and  is  driven  across  along  its  shed-way  by  one  of 
the  pickers  g,  which  run  on  the  t¥/o  parallel  guide-^vires 
h,  li,  and  are  connected  with  the  peg-arms  Q  by  strong  cords. 
See  fig.  105. 

If  by  any  accident  the  shuttle  should  stick  in  the  shed-way, 
the  blows  of  the  lay,  or  batten,  H  against  it,  would  very 
soon  cause  the  v/arp  to  be  torn  to  pieces.  In  order  to  guard 
against  this  misfortune  a  contrivance  has  been  introduced  for 
stopping  the  loom  immediately,  in  case  the  shuttle  should 
not  come  home  into  its  cell.  Under  the  batten  H,  fig.  106, 
there  is  a  small  shaft  «*,  figs.  T04  and  106,  on  each  side  of 
which  a  lever  Z,  V,  fig.  104,  is  fixed.  These  two  levers  are 
pressed  by  springs  against  other  levers  m,  m,  which  enter 
partly  into  the  shuttle-boxes.  They  act  there  as  brakes  to 
soften  the  impulse  of  the  shuttle,  and  allow,  also,  the  point 
of  the  lever  I  to  fall  downwards  into  a  line  with  the  pro- 
minence at  w,  provided  the  shuttles  do  not  enter  in  and  press 
the  spring-point  m  backwards,  and  thereby  the  upright  arm 
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of  the  bent  lever  V  onwards,  so  as  to  raise  its  horizontal  arm 
I  above  n.  When  this  does  not  take  place,  that  is,  when  the 
shuttle  has  not  gone  fairly  home,  the  lever  I  hangs  down, 
strikes  against  the  obstacle  n,  moves  this  piece  forwards,  so 
as  to  press  against  the  spring  lever  or  trigger  o,  o,  Vv^hich 
leaps  from  its  catch  or  detent,  shifts  the  fork  p,  p,  with  its 
strap,  from  the  fast  to  the  loose  pulley  at  B,  fig.  105,  and 


Fig.  106— Sharp  and  Roberts'  rower-Loom.    Second  side  elevation. 
Scale,  one  inch  to  the  foot. 
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thus  in  a  twinkling,  arrests  every  motion  of  tlie  machine. 
See  figs.  204  and  105  at  the  right-hand  sides. 

The  shuttle  is  represented  (fig.  107)  in  a  top  view,  and  fig. 
108  in  a  side  view.  It  is  made  of  a  piece  of  box- wood, 
excavated  by  a  mortise  in  the  middle,  and  tapered  off  at  its 
ends,  the  tips  being  shod  with  iron-points  to  protect  them 
from  injury  by  blows  against  the  guides  and  the  bottoms  of 
the  boxes. 


Fig.  lOY.         Fig.  108. 
Sharp  and  Roberts'  Power-Loom  Shuttle.   Scale,  two  inches  to  the  foot. 

In  the  hollow  part  a,  h  there  is  a  skewer  or  spindle  c. 
seen  in  dotted  lines.  One  end  of  this  skev/er  turns  round 
about  the  axis  c?,  to  allow  it  to  come  out  of  the  mortise  when 
the  cop  is  to  be  ]3ut  on. 

e  (see  the  dotted  lines  in  fig.  108)  is  the  spring  which 
keeps  the  spindle  c,  in  its  place  by  pressing  against  one  of 
the  sides  of  the  square  ends  of  the  spindle.  /  is  a  projecting 
pin,  or  little  stud,  against  which  the  spindle  c  bears,  when 
laid  in  its  place.  is  a  hole  in  one  side  of  the  shuttle, 
bushed  with  ivory,  through  which  the  thread  passes,  after 
being  drawn  through  a  slit  in  the  centre  of  a  brass  plate  h. 
In  that  side  of  the  shuttle  which  is  furnished  with  the  eye- 
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hole,  there  is  a  groove  extending  its  v/hole  length  for 
receiving  the  thread  in  its  unwinding  from  the  cop.  The 
under  surface  of  the  shuttle,  which  slides  over  the  v^arp-shed, 
is  made  smooth  from  end  to  end  hj  me^ms  of  two  wires, 
v/hich  abate  the  friction. 

Thus  we  see  that  in  the  power-loom,  there  are  eight  points 
to  be  considered  : — 

1 .  The  frame-Yv^ork  of  the  machine. 

2.  The  mechanism  connected  v/ith  the  warp. 

3 .  The  movement  of  the  healds  or  heddles. 

4.  The  movement  of  the  lathe  or  batten. 

5.  The  movement  of  the  shuttle. 

6.  The  mechanical  arrangements  of  the  whole  machine. 

7.  The  mode  of  action,  or  working  of  the  several  parts. 

8.  The  methods  of  throwing  the  loom  out  of  gear. 

I .  The  frame-ioorh  is  of  cast  iron,  and  is  composed  of  two 
sides,  each  being  cast  in  a  single  piece  marked  A  in  the  three 
ngm^es,  in  which  are  seen  an  upright  at  each  end,  a  cross-bar 
at  top  and  bottom,  with  a  curved  bar  diagonally  placed. 
Upon  the  front  of  the  uprights  in  fig.  105,  immediately  above 
the  letter  A,  there  are  notched  brackets  for  supporting  the 
iron  axes  of  the  cloth-beam  N.  On  the  back  uprights  of  the 
loom,  there  is  a  slot-bar  for  supporting  the  axes  of  the  warp- 
beam  I,  see  fig.  104.  Towards  the  middle  of  the  top  rails 
of  each  side  the  vertical  prolongation  terminates  in  the 
arch  A^ 

The  cross  binding  rails  v/hich  unite  the  tvio  faces  and  the 
two  ends  of  the  loom  are, — 

1.  The  great  arched  rail  A',  fig  105,  shaped  like  a  basket- 
handle,  which  is  made  fasl:  by  screw-bolts  and  nuts,  of  which 
the  heads  arc  seen  under  A'  in  fig  104.  This  arc  is  destined 
to  support  the  heddles  e,  e. 

2.  The  front  cross-rail  A',  fig.  105,  bifurcated  at  the  ends 
to  afford  a  greater  extent  of  binding  smface  vath  the  uprights. 

3.  The  back  cross-rail  (not  seen  in  these  views),  perfectly 
similar  to  the  front  one  A'. 

The  frame-work  is  exceedingly  substantial,  and  stands 
steadily  upon  four  large  feet.  The  floor  which  bears  it 
should  be  free  from  tremor,  a  stone  or  brick  floor,  on  the 
ground  story,  being  the  best. 
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2.  Arrangement  oftlie  War^, 

The  warp  is  wound,  as  we  liavo  said,  upon  the  cylindric 
wooden  beam  I,  figs.  104  and  106,  from  wiiicli  it  j)asses  over 
the  guide-friction  roller  K,  whereby  it  is  brought  into  a 
horizontal  plane  suited  to  the  play  of  the  shuttle  and  the 
lathe.  The  cloth  being  formed  at  r,  figs.  104  and  106,  pro- 
gressively slides  over  the  strong  breast-beam  M,  and  is 
wound  upon  the  cloth-beam  E". 

It  is  essential  to  good  work  in  the  power-loom,  that  the 
v/arp  and  the  cloth  be  uniformly  stretched  to  the  proper 
tension  during  the  whole  process  of  weaving  ;  for  if  it  become 
at  any  time  greater,  more  force  will  be  required  to  move  the 
heddles  in  opening  the  shed,  the  yarns  will  get  broken,  and 
one  shoot  cannot  be  driven  so  close  home  upon  another  as 
when  the  tension  is  less.  On  the  other  hand,  if  the  web  be 
left  too  slack,  the  shoot  of  v\^eft  v/ill  be  driven  too  far  into 
the  shed,  and  will  thereby  ride,  in  some  measure,  over  the 
warp.  It  would  not  be  dij^cult  to  give  the  chain  the  requisite 
degree  of  tension  for  the  particular  style  of  goods,  Vv^ere  it  not 
necessary  to  maintain  it  at  the  same  pitch  all  the  time  that 
the  cloth  is  winding,  and  the  w^arp  unwinding  about  their 
respective  rollers.  The  y.^arp-beam  I  has,  at  each  of  its 
ends,  a  large  wooden  pulley  (one  is  seen  in  fig.  104),  which 
are  fixed  by  screws  upon  the  disc  iron  plate ;  round  that 
pulley  a  cord  makes  tv/o  or  more  turns,  and  then  hangs  dov/n 
with  the  tension  weight  at  its  end  (see  fig.  104) ;  a  lighter 
counter-weight,  not  seen  in  this  view,  hangs  interiorly  from 
the  other  end  of  the  cord.  The  weight  s  consists  of  round 
plates  of  cast-iron,  and  it  may,  therefore,  be  modified  at 
pleasure  by  increasing  or  diminishing  their  number. 

The  roller  K  may  be  raised  or  lowered  upon  its  rack- 
work  upright,  as  shown  in  fig.  104. 

The  sm-face  of  the  breast-beam  M  slopes  slightly,  and  is 
made  very  smooth  to  facilitate  the  sliding  motion  of  the  cloth 
in  its  way  to  be  wound  upon 

The  cloth  roller  N  bears  upon  one  of  its  iron  axes  pro- 
longed the  toothed  wheel  a,  which  works  into  a  pinion  (seen 
in  dotted  lines  in  fig.  104.)  upon  the  axis  of  the  ratchet- 
wheel        Hence  if  the  ratchet-wheel  be  tmmed  round,  it 
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will  turn  the  pinion  u,  and]  the  wheels  a,  on  the  shaft  of  the 
cylinder  N,  so  as  to  wind  up  the  cloth  as  it  is  made.  The 
click  lever  on  the  top  of  the  ratchet-wheel  makes  it  hold 
whatever  it  has  got,  and  thereby  prevents  the  cloth  from 
unrolling. 

y.  Movement  of  the  Heddles. 

These  are  of  the  usual  construction  in  this  power-loom ; 
they  are  shown  in  section  at  L  L',  fig.  io6,  and  in  front  view 
in  fig.  105.  The  loops  or  eyes  v,  fig.  106,  through  which 
one-half  of  the  threads  of  the  warp  passes,  lie  in  two  ranges  ; 
as  also  the  loops  v'  of  the  other  heddles,  which  transmit  the 
other  half  of  the  threads.  The  loops  are  arranged  in  two 
ranks  and  in  different  planes  (on  different  levels),  in  order 
that  the  warp-yarns  in  passing  may  be  brought  closer  to- 
gether. Thus  the  even  numbers  of  threads,  2,  6,  10,  &c., 
which  belong  to  the  heddle  L,  pass  in  the  loops  of  the  first 
or  upper  range,  and  the  numbers,  4,  8,  12,  &c.,  in  those  of 
the  second  range;  and  the  odd  numbers  of  threads,  i,  5,  9, 
&c.,  which  belong  to  the  treadle  L',  pass  in  those  of  its 
upper  range,  and  the  numbers,  3,  7,  ii,  &c.,  in  those  of  the 
second. 

With  the  same  view  there  are  two  heddle-sticks  at  L,  L', 
so  that  the  threads  which  belong  to  the  first  range  of  loops 
may  be  received  over  the  two  front  rods  above  and  below,  and 
the  threads  which  belong  to  the  second  range  may  be  received 
over  the  two  back  rods.  In  fig.  106  the  line  of  division  is 
shown  in  the  middle  of  the  section  of  the  heddle  rods  at  L. 
The  same  takes  place  with  the  other  heddle  L'. 

The  rods  of  the  first  heddle-leaf  are  each  attached  above 
to  two  cords  terminating  in  leather  straps  e,  e  (fig.  105),  the 
ends  of  which  are  nailed  to  the  wooden  pulleys,  as  shown  in 
section  at  e,  figs.  104  and  io5.  The  rods  of  the  second 
heddle-leaf  are  in  like  manner  attached  by  two  cords,  with 
two  leather  straps  nailed  to  similar  pulleys.  The  last  two 
pulleys  have  a  smaller  diameter  than  the  first.  Both  systems 
of  pulleys  are  fixed  upon  an  iron  shaft,  which  turns  in  the 
notch-bearings  of  the  bracket  projecting  from  the  point  A' 
of  the  basket-handle  rail  (as  shown  at  e,  fig.  104). 

At  their  under  part,  the  heddle-leaves  are  also  attached  by 
two  cords  to  two  strong  wooden  bars  U,  V,  to  the  middle  of 
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which  are  fixed  the  iron  rods  O,  0,  which  arc  jointed  to  the 
treadle-marches,  or  steps,  P,  P'.  These  are  connected  hy 
screw  joints  (fig.  105),  so  that  the  point  of  attachment  may 
be  varied  according  to  circumstances. 

We  must  now  show  how  the  treadles  or  marches  P,  P, 
(figs.  1 04  and  1 06)  are  raised  and  lowered,  and  how  they 
cfl:ect,  at  the  same  time,  the.  elevation  a*nd  depression  of  the 
heddles. 

In  figs.  104  and  100  are  seen  the  two  bent  lever-bars  P, 
P',  which  tm^n  upon  a  fulcrum  at  W,  and  v/hich  are  prevented 
from  deviating  sidewise  by  the  upright  fixed  bars,  which  pass 
through  slits  in  their  middle,  as  shown  in  fig.  ic6.  "When 
the  march  or  lever  P  is  pushed  down,  depressing  the  front 
heddles,  the  lever  P'  necessarily  rises,  because  the  one 
leather  stra]3  cannot  roll  round  the  pulley  e  vathout  unroll- 
ing the  other,  and  reciprocally.  In  order  to  shed  the  v/arp 
alternately,  first  in  one  direction  and  then  in  another,  nothing 
is  required  but  to  depress,  in  succession,  each  of  the  treadles 
or  levers  P,  P',  taking  care  not  to  obstruct  the  motion  of  the 
rising  one. 

The  movements  4  of  the  batten,  andj  5  which  throws  the 
shuttle,  are  essentially  a  little  complicated,  not  so  much  from 
any  difiiculty  of  giving  them  the  requisite  velocity,  as  from 
the  necessity  of  making  them  start  precisely  at  an  instant, 
dependent  not  merely  on  the  position  of  the  heddles,  but  on 
that  also  of  the  batten. — See  pages  238,  239. 

6,  7.    The  Communication  of  Motion,  or  tlie  Train 
of  the  Working  Paris. 

The  driving  shaft,  v/hich  puts  the  whole  machine  in  motion, 
is  represented  by  B,  figs.  104  and  106.  It  is  supported  by 
the  upper  cross-rails,  which  extend  beyond  the  side  frames, 
to  carry  upon  the  right  hand  the  toothed  wheel  D,  fig.  106, 
and  to  the  left  the  pulleys  or  outriggers  C,  fig.  104,  upon 
which  the  steam  belt  runs.  Inside  of  the  frame,  opposite 
each  of  the  swords  G  of  the  batten,  there  is  a  crank  me- 
chanism B,  F,  upon  the  driving  shaft,  to  which  the  links  F, 
y  are  adjusted  which  move  the  batten.  It  is  therefore 
evident  that,  for  every  turn  of  the  fly-wheel  C,  or  the  steam 
pulley-shaft,  the  batten  must  make  a  comj^lete  vibration  to 
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and  fro,  advancing  eacli  time  so  as  to  beat  up  tlie  shoot  of 
weft  at  exactly  the  same  point.  Hence  if  the  main  shaft 
make  120  revolutions  in  the  minnte,  the  shuttle  must  pass 
120  times  along  the  shuttle-rail. 

The  toothed  wheel  D,  figs.  105  and  106,  making  as  many 
turns  as  the  fly-wheel,  works  in  the  toothed  wheel  D',  of 
double  diameter,  and  therefore  communicates  to  it  half  its 
own  velocity.  This  vv^heel  D'  is  made  fast  to  one  of  the 
extremities  of  the  taj)pet,  or  vaper  shaft,  E,  (figs.  104,  105, 
and  io5,)  v/hose  two  bearings  are  in  the  curved  diagonal  rails 
X,  fig.  104.  This  shaft  E  is  moreover  supported  in  the 
middle  by  a  clamp  collar,  between  0  and  O,  fig.  105,  in 
order  to  guard  it  against  the  least  flexure,  in  consequence  of 
the  heavy  strains  it  is  exposed  to  in  moving  the  treadles. 

The  eccentrics  O,  O'  are  mounted  upon  the  shaft  E,  and 
turning  v/ith  it,  impart  alternate  pressure  to  the  marches  or 
treadles  P,  P,  as  well  as  to  the  pecking  arms  Q,  Q'.  The 
effect  of  these  eccentrics  may  be  readily  conceived  from  their 
being  of  a  spiral  form,  but  with  their  curves  placed  in  oppo- 
site positions.  Hence  if  from  the  common  centre  of  the  tv/o 
eccentrics  any  radius  be  drawn  to  the  two  circumferences,  the 
sum  of  the  two  portions  of  it,  intercepted  by  the  centre  and 
each  circumference  will  be  a  constant  quantity,  which  is  the 
essential  condition  to  be  fulfilled  by  these  eccentrics,  to  give 
equal  alternate  impulsions. 

The  ratio  between  the  greater  and  smaller  curvature  of 
these  eccentrics,  depends  upon  the  extent  of  the  opening  or 
shedding  of  the  warp,  for  the  shuttle-race.  In  the  figures 
liere  engraved,  the  measurements  are  ^  and  J  inch,  which,  by 
the  scale  of  i  inch  to  the  foot,  gives  3  inches  and  6  inches  ; 
and  as  the  bottoms  of  the  upright  rods,  which  move  the 
heddles,  v/ork  in  the  levers  P  at  a  distance  from  the  fulcrum 
W,  one-half  greater  than  the  eccentrics  0,  or  as  the  fraction 
•I ;  the  movement  of  the  heddles  will  be  f  x  3  inches  =  4-J- 
inches.  In  order  to  open  the  shed  still  more,  the  lov/er  ends 
of  the  heddie-rods  would  need  merely  to  be  removed  by  the 
slots  and  nuts  farther  from  the  fulcrum  W,  that  is,  nearer  to 
the  points  of  the  treadles,  or  taj)pet-wheels  O,  O  of  a  greater 
eccentricity  may  be  used. 

It  is  obvious  that  there  should  be  a  certain  relation  between 
the  position  of  the  crank  elbows  B,  F,  figs.  104,  106,  and 
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tlie  position  of  tlie  eccentrics  0.  Thus,  in  figs.  104  and  105, 
the  main-shaft  must  make  one-quarter  of  a  turn  before  the 
crank  F,  with  its  link  F  ?/,  can  strike  the  batten  H  against 
the  shoot  of  ¥/eft.  During  this  quarter  of  a  turn,  the  tappet 
shaft  E,  moving  vnth.  one-half  the  speed,  v/ill  make  only  one- 
eighth  of  a  turn.  The  position  of  the  eccentrics  must  be 
nicely  adjusted  upon  their  shaft,  to  that  of  the  crank,  a.nd 
firmly  fixed  in  that  position,  so  that  the  batten  may  strike 
home  the  shoot  upon  the  closed  vv^arp,  or  upon  the  warp  still 
partly  shed,  as  may  be  thought  preferable.  In  the  position 
shoTMi  by  the  figures,  the  lay  will  strike  somewhat  before  the 
closing  of  the  shed ;  for  the  eccentric  or  tappet-shaft  E  will 
make  one-eighth  of  a  turn,  equivalent  to  one-quarter  of  a 
heddle-stroke,  while  the  crank-shaft  B  will  make  the  quarter 
of  a  revolution  requisite  to  drive  home  the  lay  upon  the  shoot. 

We  may  now  readily  apprehend  in  what  manner  the  double 
arm  throws  the  shuttle  at  the  proper  moment.  The  two 
levers  (figs.  104  and  105),  which  produce  the  pecking  motion, 
are  actuated  by  two  friction-rollers  (one  of  which  is  seen  to 
the  right  of  E,  fig.  1 04),  attached  to  the  eccentrics  or  tappets, 
and  diametrically  opposite  the  one  to  the  other.  By  shifting 
the  position  of  these  projecting  rollers  in  the  curved  slot  of 
the  eccentric  E,  the  throwing  of  the  shuttle,  effected  by  their 
striking  down  the  pecking  lever,  may  be  adjusted  to  any 
point  in  the  revolution  of  the  tappet-shaft,  which  moves  the 
heddles.  As  the  shuttle  can  be  thrown,  however,  only  when 
the  v^arp  is  open  in  a  considerable  degree,  the  screw-bolts 
which  carry  the  wiper-rollers  cannot  be  moved  beyond  the 
space  included  within  the  extremities  of  the  great  arcs  of  the 
eccentrics.  And  since  there  are  two  rollers  diametrically 
opposite,  it  is  obvious  that  in  each  complete  revolution  of  the 
eccentrics,  the  shuttle  must  be  thrown  twice ;  and  as  each  of 
these  revolutions  corresponds  to  two  revolutions  of  the  crank- 
shaft, or  two  strokes  of  the  batten,  there  will  result,  as  there 
ought  to  do,  one  stroke  of  the  battens  for  every  passage  of 
the  shuttle. — For  point  8,  see  page  231. 

I  have  seen  this  power-loom  Vv^eaving  at  very  various  speeds, 
from  one  hundred  pecks  or  shoots  in  the  minute  up  to  one 
hundred  and  eighty.  The  average  number  in  the  most  im.- 
proved  loom-shops  for  weaving  calico,  may  be  reckoned  ono 
hundred  and  twenty. 
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Near  to  each  of  its  ends  the  warp-beam  has  two  square- 
grooved  large  wooden  pulleys,  which  are  fixed  by  screws 
upon  the  cast-iron  discs.  These  discs  have  a  hollow  socket 
in  their  centres  for  receiving  the  ends  of  the  beam ;  and  they 
also  are  fixed  by  four  screws,  which  pass  down  through  this 
socket  into  the  wood.  To  give  them  a  firmer  hold,  the 
.sockets  have  a  projecting  feather  or  wedge  within,  which  fits 
into  a  square  groove  or  mortise  cut  in  the  side  of  the  roller. 
Eound  the  smaller  pulley  a  cord  makes  two  turns,  carrying 
upon  its  inner  extremity  a  light  weight  and  upon  its  outer 
one  a  much  heavier  weight.  Bound  the  larger  pulley,  at  the 
other  end  of  the  warp-beam,  a  similar  tension  cord  passes, 
but  it  makes  four  turns,  bearing  analogous  weights  to  the 
former  pulley.  One  of  these  weights  is  seen  at  figs.  104, 
106. 

When  the  warp  has  been  made  fast,  by  securing  its  ends 
in  the  longitudinal  groove  of  the  beam  and  by  forcing  the 
wedge-rule  down  upon  the  threads,  and  when  it  has  been  led 
over  the  guide-roller  K,  and  the  breast-beam  M,  and  is  tied 
in  several  little  parcels  to  the  cloth-beam  N,  held  by  its 
ratchet-wheel,  it  will  be  stretched  to  a  degree  determined  by 
the  difference  of  the  above  pulley- weights. 

Let  us  recapitulate  the  train  of  its  decussating  operations 
beginning  at  the  moment  when  the  shed  is  closed,  that  is, 
when  the  two  heddle-leaves  are  at  the  same  level,  as  well  as 
the  tappets  of  the  treadles,  which  are  now  pressed  by  the 
intersecting  points  of  the  tappet- wheels.  The  batten  is  like- 
wise at  the  limit  of  its  advance,  in  the  direction  of  the  cloth, 
namely,  striking  home  the  shoot  of  weft.  Supposing  the 
loom  to  make  120  pecks  in  the  minute,  it  will  make,  of 
course,  a  single  peck  in  half  a  second  ;  hence  the  fly-shaft 
makes  a  turn  in  half  a  second,  and  the  tappet  or  eccentric- 
shaft  makes  a  turn  in  a  whole  second.  In  moving  from  the 
above  position  the  tappet-wheels  must  make  of  a  revolu- 
tion in  order  to  open  the  warp-shed  completely,  during 
which  movement  ^  second  will  elapse  :  it  remains  open 

y\  of  a  second,  and  takes  again  ^  second  to  close,  so 

that  xVj  one-half  of  a  second,  elapse  between  the  moment 
when  the  warp  begins  to  open,  and  the  moment  of  its  closing, 
while  it  remains  completely  open  -^^  of  a  second. 

The  shuttle  is  thrown  at  the  moment  when  the  tappet- 
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whole  length  of  six  feet,  with  a  certain  dexterous  movement 
of  the  shoulder  and  right  side,  balancing  the  body,  mean- 
w^hile,  like  a  fencer,  upon  the  left  foot.  This  process  is  re- 
peated upon  every  adhesive  line  of  the  weft.  After  being 
thus  ripped  up,  it  is  taken  to  the  brushing  or  teazling-machine 
to  make  it  shaggy. 

A,  fig.  Ill,  is  the  usual  driving-rigger,  or  fixed  and  loose 
pulley,  upon  the  end  of  the  shaft  B.  This  shaft  has  a  crank 
bent  near  its  other  end,  which  works  the  frame  D,  up  and 
down  by  means  of  the  connecting  link  C,  fig.  112.  E,  E 
are  a  series  of  wooden  rollers,  turning  freely  upon  iron  axles, 
and  covered  with  tin-plate,  rough  with  the  burs  of  punched 
holes.  F,  F,  F  are  blocks  of  wood,  whose  concave  under 
surfaces  are  covered  with  card-cloth  or  card-brushes,  and 
which  are  made  to  traverse  backwards  and  forwards  in  the 
direction  of  the  axes  of  the  revolving  rollers  E,  E,  E,  during 
the  passage  of  the  cloth  over  them. 

G,  G,  G  are  guide-rollers  for  the  cloth.  This  is  intro- 
duced between  the  feed-rollers  at  H,  carried  under  the  ten- 
sion-rollers G,  G,  and  over  the  rough  rollers  E,  being  drawn 
through  the  series  by  the  discharging  rollers  at  I.  The  two 
upper  rollers  at  H  and  I  are  loaded  with  weights  hung  upon 
their  axles ;  and  the  first  have,  besides,  a  brake  to  keep  the 
cloth  tightly  distended  in  the  machine,  so  that  it  may  pass 
very  slowly  out  from  the  discharge-rollers  at  I.  These 
rollers  are  actuated  by  an  endless  strap  from  the  pulley  ?>, 
upon  the  principal  shaft  B,  going  round  the  pulley  upon 
the  under  roller  at  I,  as  shown  by  dotted  lines  in  fig.  i ii . 
The  blocks  F,  F,  F  get  their  motion  from  the  straps  m,  m, 
which  pass  over  the  rollers  M,  fig.  112,  and  are  made  fast  at 

/,  to  the  frame  D.  This  frame  vibrates  up  and  dovm  with 
the  crank  C  of  the  shaft  B. 

r  is  a  fly-wheel  for  equalizing  the  irregular  movements  of 
this  powerful  abrading  machine. 

The  apparatus  which  lays  down  the  piece  of  fustian  in 
regular  folds,  remains  to  be  described.  The  cloth  passes 
over  the  roller  K,  fig.  1 1 1 ,  which  is  moved  by  a  strap  from 
the  pulley  e,  and  afterwards  goes  over  the  eccentric  rectan- 
gular frame  L,  which  slowly  falls  and  rises  by  means  of  the 
pulley  ?/,  and  thus  delivers  the  cloth  as  it  comes  forward,  in 
regular  folds,  upon  the  floor,  as  shown  at  0. 
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Fig.  112. — Machine  for  raising  the  Pile  of  Fustians.' ■  Cross  Section 
Scale,  about  half  an  inch  to  the  foot, 

The  driving-pulley  A,  on  the  main  or  crank-sliaft  B, 
makes  about  1 50  revolutions  in  the  minute. 

The  fustian,  by  passing  through  this  machine,  has  its  cut- 
up  surface  made  uniformly  shaggy. 

Smooth  fustians,  when  cropped  or  shorn  before  dyeing,  are 
called  moleskins;  but  when  shorn  after  being  dyed,  are 
called  beaverteen :  they  are  both  tweeled  fabrics.  ^  Cantoon 
is  a  fustian  with  a  fine  cord  visible  upon  the  one  side,  and  a 
satiny  surface  of  yarns  running  at  right  angles  to  the  cords 
upon  the  other  side.  The  satiny  side  is  sometimes  smoothed 
by  singeing.  The  stuff  is  strong,  and  has  a  very  fine  aspect. 
Its  price  is  one  shilling  and  sixpence  a-yard. 

Common  plain  fustian,  of  a  brown  or  drab  colour,  with 
satin  top,  is  sold  as  low  as  ']d.  a-yard. 

A  fustian,  with  a  small  cord  running  in  an  oblique  direc- 
tion, has  a  very  agreeable  appearance.    It  is  called  diagonal. 
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Moleskin  shorn,  of  a  very  strong  texture,  and  a  drab  dyed 
tint,  is  sold  at  2od.  per  yard. 


Fig.  113. — Knife  for  cutting  the  Cords the  broken  ends  b,  b,  should  be  joined. 
Fig.  114. — Representation  of  the  Cords. 

For  the  following  catalogue  of  fustians  I  am  indebted  to 
Messrs.  Leese,  Kershaw,  Callender,  and  Co.,  the  eminent 
warehousemen,  of  Manchester : — 

I.  — Velveteens  27  inches  wide. 

.1.  As  they  leave  the  loom,  with  a  downy  surface  on  the 
one  side  and  twilled  on  the  other. 

2.  Cut  in  fine  parallel  lines,  velvety-looking  on  the  cut 

side. 

3 .  Singed,  scoured,  and  dressed  for  dyeing. 

.4.  Dyed  and  finished  as  black  velveteens ;  a  beautiful 
fabric.    Price  from  is.  ^d.  to  2s.  <^d,  yer  yard. 

5.  Fired,  scoured,  and  dyed,  but  not  cut,  as  drab  cantoon. 

Price  lo^^.  to  2i<^. 

6.  Shorn,  dyed,  and  finished,  as  drab  beaverteen.  gjc?. 

to  2S, 

7.  Shorn,  dyed,  and  re-shorn,  as  moleskin.   Price  lO^dAo 

28,  (^d, 

II.  — Eight-shaft  cord,  vulgarly  called  corduroy. 

1.  As  it  leaves  the  loom,  cord  grooves  partially  filled  with 

transverse  yarns,  back  surface  twilled  and  smooth. 

2.  Stiffened  with  glue  for  cutting. 

3.  Cut  grooves,  well  defined  and  sharp.    Surface  of  the 

cords  velvety. 

4.  Brushed,  singed,  scoured,  and  dressed  for  dyeing. 

5.  Dyed  and  finished. 
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Eight-shaft  can  be  made  at  prices  from  6d,  a-yard  to  2od, 
The  stuff  is  1 8  inches  wide  when  finished.  If  they  be  27 
inches  wide,  their  price  is  from  13  c?.  to  2  s.  6d. 

III. — Double  Genoa  cord,  exists  in 

I,  2,  3,  4,  5,  states,  as  the  eight-shafts. 

Their  aspect  is  not  dissimilar,  but  their  texture  is  stronger. 
Their  price  varies  from  7^^?.  to  2id.,  when  18  inches  wide; 
and  from  ii^d,  to  2s,  6d,,  when  27  inches. 

The  weight  of  90  yards  of  the  narrow  velveteen,  in  the 
green  or  undressed  state,  is  about  24  pounds.  The  goods 
made  for  the  German,  Italian,  and  Eussian  markets  are 
lighter,  on  account  of  a  peculiarity  in  the  mode  of  levying 
the  import  duty  in  these  countries. 

Velveteens,  as  they  come  from  the  loom,  are  sold  wholesale 
by  weight,  and  average  a  price  of  2od.  per  pound.  They 
are  . usually  woven  with  yarns  of  Upland  and  Brazil  cotton 
wool,  spun  together  for  the  warp;  or,  sometimes.  New 
Orleans  alone.  The  weft  is  usually  Uplands,  sometimes 
mixed  with  East  India, cotton  wools. 

Trouser  velveteens  are  woven  1 9  inches  wide,  if  they  are 
to  be  cut  up ;  if  not,  they  are  woven  30  inches,  and  called 
beaverteen. 

Cutting  or  cropping  fustians  by  hand,  is  a  very  laborious 
and  delicate  operation.  The  invention  of  an  improved 
apparatus  for  effecting  the  same  end  with  automatic  precision 
and  despatch,  was  therefore  an  object  of  no  little  interest  to 
this  peculiar  manufacture  of  Manchester.  An  ingenious 
machine,  apparently  well-calculated  for  this  purpose,  was 
made  the  subject  of  a  patent  by  Messrs.  William  Wells  and 
George  Scholefield,  of  Salford,  in  November,  1834. 

In  the  ordinary  mode  of  working  by  hand,  a  single  cord 
only  is  cut  open  at  one  operation,  by  the  skilful  workman 
guiding  the  knife  along  the  piece,  and  keeping  its  point 
carefully  in;  but  in  this  machine  a  series  of  knives  aro 
enabled  to  act  simultaneously,  and  to  cut  many  cords  in 
width  at  the  same  time,  from  end  to  end  of  the  piece,  without 
interruption ;  the  corded  fustian  being  extended  upon  rollers, 
and  drawn  progressively  forward  over  the  properly-inclined 
stationary  knives.  There  is,  also,  a  provision  in  the  event  of 
any  one  of  the  knives  slipping  out  of  the  cord  in  which  it  is 
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intended  to  operate,  or  of  passing  througli  tlie  fabric,  or  of 
being  (by  any  knots  in  the  cords)  obstructed  in  its  work,  that 
the  operations  of  the  machine  may  be  instantly  stopped,  in 
order  that  the  error  may  be  corrected  before  any  further  mis- 
chief ensues. 

In  an  oblong  rectangular  cast-iron  frame,  two  cylinders  or 
.  drums  are  mounted  horizontally,  turning  on  axles  supported 
;  in  plummer  blocks  upon  the  side  rails  near  the  end  of  the 
frames. 

Eound  the  circumference  of  the  one  drum,  the  whole 
length  of  the  piece  of  corded  fustian  is  to  be  wound,  in  the 
first  instance,  and  its  end  being  then  passed  through  the 
machine,  and  its  waste-end  or  forcel  made  fast  to  the  other 
drum,  the  rotation  of  this  upon  its  axis  will  cause  the  length 
of  the  piece  to  be  drawn  forwards  under  the  cutting-knives, 
in  winding  it  upon  its  circumference.  The  rotatory  move- 
ments of  these  drums  are  produced  by  toothed  wheel-work, 
mounted  in  the  side  rails  of  the  frame. 

Fig.  115  is  a  sectional  representation  of  a  part  of  the 
machine  detached  for  the  purpose  of  explaining  the  cutting 
operation  more  clearly.  Here  only  one  of  the  knives  is 
shown  ;  the  fustian-web  E,  E,  being  stretched  in  the  machine 
under  the  roller  E,  and  over  the  roller  G,  for  the  purpose  of 
laying  it,  and  conducting  it  along  under  the  knife,  at  such 
an  angle  as  may  be  desirable  for  applying  the  knives,  as 
formerly  represented,  with  the  best  effect  to  cut  open  the 
€ords  as  the  fustian  advances. 


Fig.  115.— Machine  for  cutting  Fustian  by  Power. 


A  series  of  the  knives,  in  any  convenient  number,  are 
placed  side  by  side  in  the  machine,  extending  longitudinally 
as  one  knife  is  shown  in  the  figure.  The  point  of  each  knife, 
so  placed,  is  to  be  inserted  into  the  rib  or  cord  which  it  is 
intended  to  cut  open,  and  the  hinder  part  of  each  knife^ 
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handle  is  let  into  the  socket  or  rest  of  a  circular  spring  /. 
A  number  of  these  circular  springs,  equal  to  the  number  of 
the  knives,  are  to  be  fixed  on  a  bar  (shown  in  section  at  B) 
extending  across  the  machine.  Things  being  so  arranged, 
the  shaft  of  the  drawing  or  winding-on  drum  (placed  to  the 
right  hand  of  the  figure)  is  to  be  put  into  gear  with  the 
driving  power,  and  the  other  or  feeding  drum  (towards  the 
left  hand  in  the  frame)  released,  so  as  to  turn  freely  round. 
As  the  web  advances  up  the  inclined  plane,  it  will  be  cut 
open  by  the  knives.  The  drum  (about  20  inches  in  dia- 
meter) makes  about  nine  turns  in  the  minute. 

A  certain  number  of  parallel  cords  having  been  thus  cut 
from  end  to  end  of  the  piece,  the  right-hand  drum  now 
covered  with  the  fustian  is  to  be  thrown  out  of  gear,  and  the 
naked  drum  is  made  to  revolve  the  reverse  way,  so  as  to 
re-wind  the  cloth  from  its  fellow.  This  being  done,  the 
above  operation  is  renewed  on  another  parallel  series  of  ribs 
in  the  fustian,  till  the  whole  be  cut  open. 

If  the  point  of  one  of  the  knives  happens  to  penetrate 
through  the  cloth,  it  necessarily  falls  upon  a  transverse  bar 
(not  seen  in  this  view)  below  the  point  a.  That  bar  is  con- 
nected with  the  ends  or  arms  or  levers  M,  M,  extending  from 
a  shaft  N,  which  is  mounted  upon  standards  in  the  side 
frames  of  the  machine  ;  the  transverse  bar  and  arms  M,  being 
balanced  by  weights  upon  the  opposite  side  of  the  shaft  N, 
so  as  to  enable  that  bar  to  be  supported  by  very  delicate 
spring  catches  in  standard  pieces,  fixed  to  the  sides  of  the 
frame-work. 

When  one  of  tho  knives  falls  upon  the  said  transverse  bar, 
its  weight  forces  the  bar  down  from  its  support  in  the  spring 
catches,  when  the  teeth  of  a  small  ratchet-wheel,  which  has 
been  kept  revolving,  strikes  against  the  fallen  bar  with  such 
force  as  to  cause  a  tail  lever  to  cause  the  driving  strap  to 
shift  to  the  loose  pulley  on  the  driving  shaft  ;  somewhat  in 
the  same  way  as  the  power-loom  is  stopped  when  the  shuttle 
does  not  come  home  into  its  box. 

If  any  obstruction  (like  a  knot  in  the  cord  of  the  fustian) 
should  come  against  the  point  of  one  of  the  knives  in  opera- 
tion, as  the  fustian  is  drawn  forwards,  the  resistance  will 
force  the  knife  back,  and  its  spring-holder  y,  giving  way,  will 
cause  the  hinder  part  of  the  socket      to  strike  against  a 
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transverse  bar  E ;  and  this  bar  being  connected  by  arms  with 
an  axle,  its  recession  will  act  upon  certain  levers  (not  visible 
in  this  view),  which  will  shift  the  driving-strap  to  the  loose 
pulley,  as  before. 

In  the  event  of  any  one  of  the  knives  jumping  up  out  of 
the  cord-channel  which  it  was  cutting,  the  force  of  the  spring- 
holder  y,  would  project  the  knife  forwards,  and  cause  it  to 
fall  out  of  its  socket  d,  when  the  weight  of  the  knife-handle 
as  it  falls,  striking  upon  a  transverse  rod  supported  by  arms 
(J  U,  from  a  strap  V,  will  cause  the  arm  W  to  force  back  the 
lever  re,  extending  from  the  axle  N,  and  thereby  to  raise  the 
tail-piece,  which  shifts  the  driving-strap. 


265 


CHAPTER  VI. 

THE  BOBBIN-NET  LACE  MANUFACTURE. 
SECTION  I. 

HISTOEICAL  NOTICES  OF  IT  IN  CONNECTION  WITH  FEAME-WOKK  KNITTING 
OR  THE  STOCKING-FKAME, 

The  stocking-frame,  to  any  one  who  attentively  considers  its 
complex  operations,  and  the  elegant  sleight  with  which  it 
forms  its  successive  rows  of  loops  or  stitches,  will  appear  to 
be  the  most  extraordinary  single  feat, — the  most  remarkable 
stride,  ever  made  in  mechanical  invention.  In  the  Stocking 
Weavers'  Hall,  in  Eed  Cross  Street,  London,  there  is  a  portrait 
of  a  man,  painted  in  the  act  of  pointing  to  an  iron  stocking* 
frame,  and  addressing  a  woman,  who  is  knitting  with  needles 
by  hand.  The  picture  bears  the  following  quaint  inscrip- 
tion : — "  In  the  year  1589,  the  ingenious  William  Lee,  A.M., 
of  St.  John's  College,  Cambridge,  devised  this  profitable  art 
for  stockings,  (but  being  despised,  went  to  France,)  yot  of 
iron  to  himself,  but  to  us  and  to  others  of  gold ;  in  memory 
of  whom  this  is  here  painted." 

It  was  only  twenty-eight  years  prior  to  the  construction  of 
this  machine  that  the  art  of  knitting  stockings,  by  wires 
worked  by  the  fingers,  had  been  introduced  into  England 
from  Spain. 

According  to  one  story,  Lee  was  expelled  from  the  Uni- 
versity for  marrying  contrary  to  the  statutes.  Having  no 
other  means  of  subsistence,  he  and  his  wife  were  obliged  to 
live  on  her  earnings  as  a  stocking-knitter ;  when,  under  the 
pressure  of  want,  Lee  contrived  his  frame  as  a  method  of 
multiplying  production. 

But  the  following  is  probably  a  more  correct  account  of 
the  origin  of  this  contrivance.    According  to  an  ancient  tra- 
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dition  in  the  neighbourliood  of  Lee's  birth-place,*  tlie  stock- 
ing-frame was  meditated  mider  tlie  inspiration  of  love,  and 
constructed  in  consequence  of  its  disappointment.  Lee  is 
said  to  have  been  in  early  youth  enamoured  of  a  fair  mistress 
of  the  knitting  craft,  who  had  become  rich  by  employing  a 
number  of  young  women  at  this  highly-prized  and  lucrative 
industry.  The  young  scholar,  after  studying  fondly  the  dex- 
terous movements  of  the  lady's  hand,  had  become  himself  not 
only  an  adept  in  the  art,  but  had  imagined  a  scheme  of  making 
artificial  fingers  for  knitting  many  loops  at  once.  Whether 
this  feminine  accomplishment  excited  jealousy,  or  detracted 
from  his  manly  attractions,  is  not  said ;  but  his  suit  was  re- 
ceived with  coldness,  and  then  rejected  with  scorn. 

Eevenge  now  prompted  him  to  realize  the  ideas  which  love 
had  first  inspired.  He  devoted  his  days  and  nights  to  the 
construction  of  the  stocking-frame,  and  brought  it,  ere  long, 
,  to  such  perfection,  that  it  has  remained  nearly  as  he  left  it, 
without  receiving  any  essential  improvement.  Having  taught 
its  use  to  his  brother  and  the  rest  of  his  relations,  he  esta- 
blished his  frame  at  Culverton,  near  Nottingham,  as  a  for- 
.  midable  competitor  of  female  handiwork,  teaching  his  mistress, 
•  by  the  insignificance  to  which  he  reduced  the  implements  of 
her  pride,  that  the  love  of  a  man  of  genius  was  not  to  be 
slighted  with  impunity. 

After  practising  this  business  during  five  years,  he  had  be- 
come aware  of  its  importance  in  a  national  point  of  view,  and 
brought  his  invention  to  London  to  seek  protection  and 
encouragement  from  the  Court,  by  whom  his  fabrics  were 
much  admired.  The  period  of  his  visit  was  not  propitious. 
Elizabeth,  the  patroness  of  whatever  ministered  to  her  vanity 
as  a  woman  and  her  state  as  a  princess,  was  in  the  last  stage 
of  her  decline.  Her  successor  was  too  deeply  engrossed  with 
political  intrigues  for  securing  the  stability  of  his  throne  to 
be  able  to  afford  any  leisure  for  cherishing  an  infant  manu- 
facture. Nay,  though  Lee  and  his  brother  made  a  pair  of  stock- 
ings in  the  presence  of  the  King,  it  is  said  that  he  viewed 
their  frame  rather  as  a  dangerous  innovation,  likely  to  deprive 
the  poor  of  labour  and  bread,  than  as  a  means  of  multiplying 
the  resoiu^ces  of  national  industry,  and  of  giving  profitable 
employment  to  many  thousand  people. 

*  Woodborough,  seven  miles  from  Nottingham. 
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•  The  encouragement  to  Englisli  ingenuity  whicli  the  narrow- 
minded  pedant  James  refused,  was  offered  by  Hemy  IV.  and 
his  sagacious  minister,  Sully.  They  invited  Lee  to  come  to 
France  with  his  admirable  machines.  Thither,  accordingly, 
<he  repaired,  and  settled  at  Kouen,  giving  an  early  impulsion 
to  manufacturer,  which  has  conduced  not  a  little  to  their  great 
development  since,  in  the  department  of  the  Lower  Seine. 
After  Henry  had  fallen  a  victim  to  domestic  treachery,  Lee, 
envied  by  the  natives  whose  genius  he  had  eclipsed,  was  pro- 
scribed as  a  Protestaait,  and  obliged  to  seek  concealment  from 
the  bloody  bigots  in  Paris,  where  he  ended  his  days  in  secret 
grief  and  disappointment.  Some  of  his  workmen  made  their 
escape  into  England,  where,  under  his  ingenious  apprentice, 
Aston,  they  mounted  the  stocking-frame,  with  some  improve- 
ments, and  thus  restored  to  its  native  country  an  invention 
which  had  been  well-nigh  lost  to  it. 

The  first  frame  was  brought  into  Leicestershire  in  the  year 
1 640,  and  thus  laid  the  foundation  of  the  hosiery  trade  of  that 
county,  since  so  prodigiously  enlarged  in  it  and  the  adjoining 
counties  of  Nottingham  and  Derby. 

In  the  year  1663,  Charles  II.  granted  to  the  Frame-work 
Knitters'  Society  of  London  a  charter,  which  had  been  re- 
fused to  them  a  few  years  before  by  Oliver  Cromwell. 

Jedediah  Strutt,  the  founder  of  the  distinguished  house  of 
Belper,  invented,  in  the  year  1758,  a  machine  for  making 
ribbed  stockings.  About  that  time  he  settled  in  Derby,  and 
established  that  manufacture  under  protection  of  a  patent,  in 
conjunction  with  his  brother-in-law,  Mr.  Woollatt,  a  hosier 
of  that  place.  During  a  portion  of  the  patent  period,  Mr. 
Samuel  Need,  of  Nottingham,  was  a  partner  in  the  concern. 
The  patent  right  was  twice  tried  in  Westminster  Hall ;  first 
by  the  hosiers  of  Derby,  and  next  by  those  of  Nottingham  ; 
after  which  it  was  quietly  enjoyed  by  the  patentee  till  the  end 
of  the  term  of  fourteen  years.  This  improvement  suggested 
■  several  more,  such  as  open-work  mittens,  and  fancy  articles 
in  the  stocking  stitch. 

Lee's  frame  was  exceedingly  simple,  being  a  tii^elve  gage, 
with  jacks  only.  Aston,  of  Thornton,  a  miller  by  trade, 
added  the  lead-sinkers,  which  are  still  in  use.  The  trucks 
were  placed  on  the  sole-bar  by  Needham,  a  frame-work  Imitter 
in  London  ;  and  the  caster-back  and  hanging  bits  were  added 
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by  Hardy,  anotlier  London  [artisan,  about  the  year  17 14. 
Thus  the  stocking-frame  seems  to  have  reached  a  nearly  per- 
fect state,  for  it  has  acquired  no  new  powers  or  facilities  of 
operation  from  any  subsequent  contrivance.  The  Derby  rib- 
machine,  applied  to  the  stocking-frame,  is  called,  by  the  trade, 
the  one-and-one  and  the  two-and-one  rib-machine. 

There  is  a  manufactory  of  hosiery  at  Belper  which  is  sup- 
posed to  be  the  most  extensive  in  the  world.  It  employs 
about  400  silk  stocking-frames,  which  produce  200  dozen 
pairs  of  hose  weekly,  and  2,500  cotton  hose  frames,  each 
turning  off,  on  an  average,  nine  pairs  weekly,  the  whole 
amounting  to  little  less  than  one  hundred  thousand  dozens  in 
the  year. 

The  principle  of  the  stocking-frame  was  applied  to  the 
knitting  of  various  other  articles  in  the  course  of  the  last 
century.  In  1766,  Crane  manufactm^ed  a  rich  brocade  foi' 
waistcoats  on  a  similar  frame  ;  and  about  two  years  thereafter 
he  attempted  Vandyke  work,  by  appending  a  warp-machine  to 
a  plain  stocking-frame.  Mr.  Eobert  Frost,  of  Arnold,  near 
Nottingham,  invented  the  figured  eyelet-hole  machine  ;  and, 
in  concert  with  Mr.  Thomas  Frost,  now  of  Worcester,  he  ob- 
tained patents  for  various  inventions,  which  led  the  way  to 
the  net  and  lace-frames. 

The  first  machine  for  making  lace  with  a  stocking-frame 
was  constructed  in  1777,  which  has  been  claimed  both  by 
Mr.  Robert  Frost  and  by  Holmes,  a  poor  workman  of  Notting- 
ham. This  was,  ere  long,  superseded  by  the  point-net 
machine,  the  ingenious  invention  of  Mr.  John  Lindley, 
senior.  On  the  death  of  this  individual,  Mr.  Taylor,  of 
Chapelbar,  secured  a  patent  for  an  improvement  on  the  same 
principle.  A  still  further  improvement  on  this  machine  was 
made  by  Mr.  Hiram  Flint.  At  the  beginning  of  the  present 
century,  nearly  the  whole  of  the  machine-made  lace  was 
produced  from  these  point-net  machines — mechanisms  pro- 
bably more  delicate  than  any  other  ever  used  for  manufac- 
turing purposes,  either  in  this  country  or  elsewhere.  There 
were  no  fewer  than  i  ,000  such  machines  then  in  active  work. 

In  the  year  1802  or  1803,  the  manufacture  of  lace-net 
from  the  warp-machine  was  successfully  revived  by  some 
individuals  in  Nottingham.  This  kind  of  lace  had  been 
formerly  made  by  an  ingenious  workman  called  Dawson,  tha 
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inventor  of  the  brace  macliine,  but  bad  been  discontinued 
for  some  reason  not  generally  Imown.  Several  important 
improvements  began  now  to  be  made  on  it,  which  gave  to  this 
modification  of  network  such  value,  that,  in  1808,  it  competed 
in  the  market  with  point-net. 

Notwithstanding  this  advance  of  the  Nottingham  lace-trade, 
the  fabric  was  always  considered  to  derive  its  principal  merit 
from  its  imitation  of  the  bobbin  or  cushion-lace.  The  re- 
semblance was,  however,  very  imperfect,  as  the  net  made  of 
cotton  thread  was  greatly  inferior  in  strength,  durability,  and 
transparency  to  the  proper  lace  fabric.  To  remedy  these 
imperfections  became,  therefore,  an  object  of  pursuit  to  many 
ingenious  artisans,  and  liberal  encouragement  was  afforded 
towards  its  attainment  by  the  lace  manufacturers  of  Notting- 
ham, and  particularly  by  Mr.  Nunn.  Any  person  who  under- 
took to  construct,  on  feasible  principles,  a  machine  capable 
of  making  bobbin-net  lace,  was  zealously  patronized.  Most 
sober-thinking  persons,  however,  regarded  the  project  as  akin 
to  the  perpetual  motion, — a  thing  not  to  be  realized. 

Among  the  many  individuals  who  devoted  their  minds  to 
the  subject  was  John  Heathcote,  of  Loughborough,  a  stock- 
ing-weaver by  trade,  who  had  studied  for  some  time  the 
mode  of  mounting  the  net-machinery  of  Nottingham.  To 
him  belongs  the  distinguished  honour  of  solving  this  very 
difficult  problem,  and  of  practically  demonstrating  that  a 
machine  might  be  made  to  satisfy  the  wants  and  wishes  of 
the  trade.  His  first  operative  frame  was  the  result  of  many 
troublesome  trials,  which  would  have  baffled  a  man  of 
ordinary  talent  and  enterprise.  At  length,  in  the  year  1 809, 
he  had  matured  his  plans  so  far  as  to  warrant  his  securing 
the  exclusive  use  of  them  by  a  patent,  famous  for  its  pecuniary 
productiveness  to  him  and  his  partner,  Mr.  Lacey ;  as  also 
for  its  being  the  fruitful  parent  of  many  mechanical  construc- 
tions eminently  subservient  to  the  trade  and  commerce  of  the 
kingdom. 

Without  meaning  to  impugn  the  merit  of  Mr.  Heathcote, 
it  may  be  stated  that  the  principle  of  his  patent  had  been 
embodied,  since  the  year  1803,  in  a  machine  for  making  fish- 
ing-nets, the  invention  of  Eobert  Brown,  or  his  partner, 
George  Whitmore,  both  of  Nottingham.  "  This  machine 
possesses  all  the  essential  principles  and  properties  of  Heath- 
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cote's  patent  bobbin-net  macliine,  and  is,  in  fact,  to  all  intents 
and  purposes,  a  bobbin-net  machine."*  To  this  machine 
must  be  traced  the  origin  of  the  curious  invention  of  the 
bobbin  and  carriage  :  to  it  also  must  be  referred  the  method 
of  using  two  divisions  of  threads,  the  warp  and  the  bobbin ; 
and  to  it  alone  must  be  attributed  the  beautiful  idea  of  pass- 
ing, or,  as  it  is  generally  termed,  twisting,  two  divisions  of 
threads,  with  order  and  regularity,  and  without  entanglement, 
distinctly  round  each  other.  The  specification  of  Eobert 
Brown's  patent  for  this  machine  was  enrolled  at  the  Patent . 
Office,  and  may,  therefore,  be  referred  to  as  an  undoubted 
document. 

The  idea  of  reducing  the  thickness  of  the  bobbin  and 
carriage  to  a  scale  fit  for  the  fine  meshes  of  bobbin-lace, 
seems  to  have  originated  with  Edward  Whittaker,  of  Ead- 
ford,  who,  being  acquainted  with  Eobert  Brown,  had  obtained 
a  knowledge  of  his  fishing-net  machine.  "Whittaker  was 
assisted  in  realizing  his  project  by  Messrs.  Hood  and  Tay- 
lor, then  lace  manufacturers  in  Nottingham,  who  sent  Sim 
over  to  Loughborough,  partly  with  the  view  of  removing  him 
from  the  Nottingham  mechanics,  but  principally  to  place 
him  in  communication  with  Mr.  Hood's  brother,  a  frame- 
smith  at  that  place,  who  was  to  execute  the  iron  work  of  the 
machine.  After  some  time,  Messrs.  Hood  and  Taylor  grew 
weary  of  the  undertaking,  when  Charles  Hood,  of  Lough- 
borough, retained  possession  of  the  apparatus,  on  the  score 
of  debt  due  to  him,  and  thereafter  sold  it  to  Mr.  Heathcote 
for  the  paltry  mm  of  SI.  or  loL  This  gentleman,  having 
thus  obtained  an  acquaintance  wdth  several  elementary  prin- 
ciples of  lace-making,  applied  himself  diligently  to  their 
practical  combination,  and,  in  the  following  year,  patented 
his  very  ingenious  bobbin-net  machine.  Like  most  other 
novel  mechanisms,  this  one,  however  creditable  to  the  talent 
of  the  patentee,  was  complicated  with  many  distinct  move- 
ments, and  effected  its  end  by  very  circuitous  means.  The 
manufacture  of  lace  by  it  was  slow  and  expensive,  in  conse- 
quence of  its  imperfect  mode  of  making  the  selvages,  and  by 
the  employment  of  stretchers,  or  long  strips  of  wood,  pointed 

*  Mr.  Morley,  the  very  eminent  bobbin-net  lace  manufacturer,  of 
the  great  firm  of  Boden  and  Morley,  of  Derby,  pronounces  this  judg- 
ment. 
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at  each  end  with  pins,  for  the  purpose  of  preventing  the  net 
from  running  in  at  the  edges.  The  workman  was  thereby 
obliged  to  stop  work  at  every  four  or  five  holes,  in  order  to 
adjust  his  bobbin,  and  replace  the  stretchers.  In  spite  of 
these  defects,  the  machine  commenced  a  new  era  in  the 
manufacture  of  lace,  and  showed  itself  to  great  advantage 
alongside  the  method  of  making  it  by  hand  upon  the  cushion. 
The  prospects  thus  opened  up,  induced  many  workmen  to 
devote  their  skill  to  lace-machinery.  Accordingly,  in  1810, 
John  Brown,  of  Nottingham,  invented  his  celebrated  traverse- 
warp  machine, — one  admirably  adapted  for  making  a  number 
of  narrow  breadths,  or  strips  of  lace,  but  not  fitted  for  the 
miinufacture  of  broad  fabrics.  It  was,  moreover,  a  delicate 
and  expensive  apparatus — difficult  to  manage  and  adjust. 

In  the  year  18 11,  Mr.  William  Morley,  also  of  Notting- 
ham, invented  his  straight  bolt  machine,  more  simple  in 
construction,  more  concentrated  and  easy  in  the  movements 
than  its  predecessors ;  circumstances  which,  with  the  im- 
proved method  of  changing  the  bobbins  upon  the  selvage,  and 
the  introduction  of  the  spur  or  selvage-wheels  for  the  lace  to 
run  over,  gave  Morley's  machine  a  great  superiority  over 
Heathcote's.  The  horizontal  movement  of  this  mechanism, 
however,  occasions  an  alternate  tightening  and  slacking  of 
the  bobbin-threads,  and  a  corresponding  imperfection  in 
the  appearance  of  the  net,  unless  constant  care  be  taken  by 
the  workman. 

The  pusher  machine  was  invented  in  the  same  year  by 
Samuel  Mart  and  James  Clark,  of  Nottingham.  It  was  used 
for  a  long  time,  by  many  persons,  for  making  narrow  edgings 
of  lace.  It  undoubtedly  possesses  peculiar  advantages,  but 
is  costly  and  delicate  in  construction,  and  subject  to  many 
inconveniences,  which  render  it  unsuitable  for  general  use. 
The  following  year  is  remarkable  in  the  history  of  the  lace 
trade  for  the  invention  of  the  circular  bolt  machine,  by  Mr. 
Morley, — a  mechanism  possessing  all  the  advantages  of  his 
straight  bolt  machine,  without  its  disadvantages. 

About  the  same  time,  Mr.  John  Leavers,  sen.,  of  New 
Eadford,  brought  forward  the  lever  machine,  conjointly  with 
one  Turton,  of  the  same  place.  This  apparatus  bears  a 
strong  resemblance  to  Mr.  Heathcote's  in  many  j^rominent 
features,  and  cannot,  therefore,  be  considered  as  forming  a 
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distinct  invention,  but  may  be  designated  as  a  single- tier 
Lougliborougb  machine.  It  deserves  particular  notice,  how- 
ever, in  consequence  of  its  general  adoption  by  the  trade. 
As  originally  constructed,  it  stood  in  a  horizontal  position, 
somewhat  like  one  of  the  other  machines  lying  on  its  side. 
This  difference  is  supposed  to  have  been  given  in  order  to 
make  it  look  as  much  as  possible  unlike  to  Heathcote's, 
v/ith  the  intention  probably  of  evading  his  patent  right, 
rather  than  from  any  advantage  it  could  derive  from  that 
position.  On  the  contrary,  it  was  hereby  subject  to  many 
disadvantages,  and  was,  in  consequence,  changed  to  the  up- 
right posture,  by  Mr.  John  Leavers,  jun.,  son  of  the  former. 
After  all,  the  general  aspect  of  this  machine  is  awkward,  its 
movements  complex,  and  its  adjustments  delicate — disadvan- 
tages, however,  more  than  counterbalanced  by  the  good 
quality  of  its  fabric. 

Many  alterations  and  improvements  have  been  since  made 
in  lace  machinery,  but  nothing  which  deserves  detailed  notice, 
except  the  working  of  it  by  power.  The  first  attempt  of 
this  kind  was  due  to  John  Lindley,  of  Loughborough,  who 
constructed  a  machine  possessing  the  properties  of  the  lever 
^nd  traverse-warp  machines  combined.  He  worked  it  by  a 
rotary  movement,  at  Tottenham,  near  London,  in  conjunc- 
tion with  Mr.  C.  Lacey,  the  original  partner  of  Mr.  Heath- 
cote;  but  the  project  was  so  unsuccessful,  as  to  ruin  those 
concerned.  About  the  same  time  Mr.  Heathcote  applied 
the  rotary  movement  to  the  circular  bolt  machine,  and 
mounted  a  manufactory  on  that  principle,  at  Tiverton,  in 
Devonshire.  A  few  years  thereafter,  several  other  establish- 
ments sprung  out  of  the  same  place,  and  settled  in  Devon 
and  Somerset,  constituting  a  considerable  body  of  lace 
manufactories  in  the  West  of  England. 

The  persons  who  have  distinguished  themselves  most  in  the 
department  of  lace  machinery  as  a  part  of  the  factory  system, 
are  Mr.  Heathcote,  Mr.  Morley,  Mr.  Sewell,  Mr.  William 
Jackson,  and  Mr.  William  Henson.  William  Mosely,  of 
Eadford,  attempted  to  work  the  lever  machine  by  a  rotary 
motion  without  success  ;  others,  who  made  a  similar  attempt 
with  the  pusher  and  traverse-warp  machines,  met  with  no 
better  fate.  It  is  a  remarkable  fact,  highly  creditable  to  the 
mechanical  sagacity  of  Mr.  Morley,  that  no  machines,  except 
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tliose  on  tlie  circular  bolt  principle,  have  been  found  capable 
of  working  successfully  by  mechanical  power. 

The  number  of  twist-lace  machines  at  work  in  this  country 
may  be  estimated  at  upwards  of  4,000,  of  which  the  majority 
are  constructed  either  on  the  circular  bolt  or  lever  principle. 
Heathcote's  patent  machine,  known  by  the  name  of  the  Lough- 
borough, or,  more  properly,  the  Old  Loughborough,  may  be 
considered  to  be  entirely  obsolete.  The  number  of  traverse- 
warp  machines  is  not  considerable,  and  is  on  the  decline. 
The  pusher  machines  are  very  limited  in  number,  but  they 
are  kept  up  on  account  of  a  kind  of  lace,  called  a  Grecian 
net,  a  showy  fabric,  for  which  they  are  peculiarly  adapted. 

The  quantity  of  bobbin-net  lace  now  produced  in  the 
kingdom  is  prodigious,  and  has  caused  a  depression  of  prices 
quite  unparalleled  in  any  other  department  of  the  cotton-trade. 
Four-fourths  lace  was  sold  in  1809  by  Messrs.  Heathcote 
and  Lacey  for  five  guineas  a  yard.  Lace  of  a  better  quality 
may  now  be  purchased  for  is.  6d.  Quillings,  or  narrow  edges 
of  lace,  as  first  made  by  the  traverse-warp  machine,  threo 
inches  broad,  were  sold  in  18 10  for  4s.  6d,  a  yard  ;  and  thejr 
are  now  selling,  of  a  better  fabric,  for  i^d. 

Besides  the  lace  machines  in  Nottingham,  Loughborough,, 
and  in  the  West  of  England,  there  are  in  the  town  of  Derby 
alone  150,  of  which  those  in  the  beautiful  factory  of  Messrs. 
Boden  and  Morley  turn  off  fully  40,000  square  yards  per- 
week,  a  quantity  capable  of  covering  eight  acres  of  land.* 

SECTION  11. 

BOBBIN-NET  LACE  MANTJFACTUKE. 

The  annals  of  industry  offer  no  example  of  such  remarkable 
vicissitudes  in  the  wages  of  labour,  and  no  such  instructive- 
lessons  of  the  influence  of  mechanical  improvement  to 
lower  the  remuneration  of  the  few,  while  it  multiplies  the. 
employments  of  the  many,  as  the  manufacture  of  bobbin-net 
lace.  For  several  years  after  its  first  commencement,  about 
the  year  1 8 1  o,  it  was  no  uncommon  thing  for  an  artisan  ta 
leave  his  usual  calling,  and,  betaking  himself  to  a  lace-frame, 
of  which  he  was  part  proprietor,  realize,  by  working  upon  it. 


*  See  Statistics  of  the  Bobbin-Net  Trade  in  Book  IV. 
VOL.  II.  T 
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2 OS.,  30s.,  nay,  even  40s.  a  day.  In  consequence  of  such 
wonderful  gains,  Nottingham,  the  birth-place  of  this  new 
art,  with  Loughborough,  and  the  adjoining  villages,  became 
the  scene  of  an  epidemic  mania.  Many,  though  nearly 
devoid  of  mechanical  genius,  or  the  constructive  talent, 
tormented  themselves  night  and  day  with  projects  of  bobbins, 
pushers,  lockers,  point-bars,  and  needles  of  every  various 
form,  till  their  minds  got  permanently  bewildered.  Several 
lost  their  senses  altogether ;  and  some,  after  cherishing 
visions  of  wealth,  as  in  the  old  time  of  alchemy,  finding  their 
schemes  abortive,  sunk  into  despair  and  committed  suicide. 

Such  has  been  the  progress  of  mechanical  improvement  in 
the  lace  manufacture,  that  the  cost  of  labour  in  making  a 
rach,  which  was,  twenty  years  ago,  3  s.  6d,  or  forty-two  pence, 
is  now  only  one  penny.  One  of  Mr.  Morley's  overlookers 
informed  me  that  he  had  been,  a  few  years  ago,  proprietor  of 
a  lace  machine,  for  which  he  had  paid  2  30Z.,  and  by  which  he 
could  earn  305.  a  day,  which  he  sold  two  months  before 
the  time  I  saw  him  (in  October,  1834),  for  two  pounds. 

The  prices  of  this  beautiful  fabric  have  fallen,  as  already 
stated,  in  an  equally  remarkable  manner.  Twenty  years  ago 
a  24  rack  piece,  |-  broad,  fetched  17Z.  in  the  wholesale  market ; 
it  is  now  sold  for  7  s.  Such  are  the  wonderful  achievements 
of  machinery ! 

Ordinary  bobbin-net  resembles  in  its  texture  the  plainer 
kinds  of  pillow-made  lace.  The  threads,  as  we  have  said^ 
are  entwined  together,  so  as  to  form  perfectly  regular  six- 
sided  holes,  the  two  opposite  sides  of  which,  the  upper  and 
under,  lie  in  the  direction  of  the  breadth  of  the  piece,  so  as 
to  stand  at  right  angles  with  the  selvage,  or  border  line. 

Figure  117  will  serve  to  explain  clearly  how  those  regular 
and  equal-sized  hexagons  are  produced  by  the  crossing  and 
intertwisting  of  the  threads.  Here  we  see,  upon  a  magnified 
scale,  how  the  fabric  results  from  the  conjunction  of  three 
lines  of  thread  ;  one  of  which  proceeds  from  above  down- 
wards, in  a  winding  path  ;  another  of  the  lines  runs  towards 
the  right,  and  a  third  to  the  left,  both  of  them,  also,  in  zig-zag 
directions.  These  obliquely- disposed  threads  wind  round  the 
up-and-down  or  warp-threads,  and  also  cross  each  other  in 
the  interval  betwixt  the  warp,  both  after  a  like  manner, 
which  may  be  clearly  understood  by  inspecting  the  figure, 
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without  further  explanation.  The  warp-threads  are,  as  above 
stated,  extended  at  first  in  straight  perpendicular  lines  in 
the  machine,  and  derive  their  serpentine  curvatiu'es,  in 
the  course  of  the  work,  from  the  tension  or  draught  of  the 
obliquely-disposed  weft-threads,  by  which  they  are  alternately 
drawn  to  the  right  and  the  left  during  the  interlacement. 
If  we  suppose  these  warp-threads  to  be  inflexible  wires,  the 
fabric  would  have,  consequently,  the  appearance  represented 
in  fig.  26;  and  although  it  does  not  really  resemble  that 
drawing,  yet  the  manner  of  entwining  the  threads  will  be 
more  readily  apprehended  from  the  inspection  of  that  sketch. 
The  warp-threads  proceed  in  the  direction  a  a,  a'  a\  a"  a" ; 
the  one-half  of  the  bobbin,  or  weft-threads,  takes  the  direc- 
tion h  h,  y  h\  h"  h"  \  and  the  other  half  crosses  round  the 
first  half,  in  pursuing  the  winding  path,  c  c,  or  c'  c',  towards 
the  opposite  border  of  the  web.  In  tracing  the  route  of  a 
single-weft  thread,  we  shall  find  that  it  persists  in  the  same 
course  till  it  reaches  the  last  or  outermost  warp-thread, 
around  which  it  winds  itself,  not  merely  once,  as  it  has  done 
round  the  other  warp -threads,  but  twice,  and  then  turns  back 
to  wind  itself  in  the  opposite  direction.  This  return  of  the 
weft-threads  forms  the  selvage  of  the  piece. 

The  beauty  of  bobbin-net  lace  depends,  not  only  upon  the 
quality  of  the  threads,  but  principally  upon  the  perfectly 
hexagonal  shape  of  the  holes,  and  equality  of  their  sizes. 
The  nearer  the  warp-threads  lie  along-side  of  each  other, 
the  smaller  are  the  holes,  and  the  finer  looking  is  the  lace. 
The  number  of  warp-threads  in  a  piece  one  yard  wide  may 
vary  from  700  to  1,200,  which  corresponds  to  from  about  20 
to  34  in  the  inch.  The  breadths  of  the  holes  cannot,  how- 
ever, be  directly  deduced  from  these  numbers,  because  the 
holes  are  enlarged  by  the  serpent-like  bondings  of  the  warp- 
threads. 

Bobbin-net  is  usually  brought  into  the  market  in  pieces 
of  from  20  to  30  yards,  or  even  more,  in  length,  and  of  very 
variable  breadths.  The  narrow  ribands  of  bobbin-net,  called 
quilling-lace,  or  ruffles  for  cap-borders,  from  about  the 
breadth  of  the  finger  to  that  of  the  hand,  are  worked  in  many 
breadths  at  a  time  in  the  same  machine,  in  which  the  warps 
of  the  different  quillings  are  stretched  in  the  same  vertical 
plane,  and  are  connected  together  in  the  working,  in  order 
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to  prevent,  by  their  mutual  tension,  those  irregularities  in 
the  forms  of  the  meshes,  which  would  be  apt  to  happen  in 
the  crossing  of  the  weft,  if  they  were  woven  separately. 
This  temporary  conjunction  is  made  by  means  of  a  single 
warp-thread  destined  for  that  purpose,  which  is  drawn  in  a 
zig-zag  direction  from  the  border  of  one  riband  to  its  neigh- 
bour, being  entwined  by  the  weft  with  both.  When  the 
fabric  is  formed,  by  cutting  and  drawing  out  these  union 
threads,  the  quillings  become  distinct  pieces. 

The  different  systems  of  bobbin-net  lace  machinery,  all  of 
which  have  been  invented,  or  at  least  been  made  practicable, 
since  about  the  year  1810,  may  be  referred  to  the  following 
heads : — • 

1.  The  Old  Loughborough  double  tier,  or  Heathcote's. 

2.  The  single  tier,  on  Stevenson's  principle. 

3.  The  improved  double  tier,  or  Brailey's. 

4.  The  single  tier,  on  Leaver's  principle. 

5.  The  Old  Loughborough  improved,  with  pumping  tackle, 

6.  The  pusher  principle. 

7.  The  traverse-warp,  or  Brown  and  Freeman's  machine, 

8.  The  traverse-warp  rotary,  or  Lindley  and  Lacey's. 

9.  The  straight  bolt,  or  Kendal  and  Morley's, 

10.  The  circular  bolt  of  Mr.  Morley. 

1 1 .  The  circular  comb,  or  Hervey's. 

12.  The  improved  levers. 

The  above-named  machines  comprehend  the  greater  part 
of  the  principles  upon  which  the  apparatus  for  manufac- 
turing lace  have  been  founded.  Steam-power  has  been 
applied  to  three  of  them ;  to  the  circular  comb  machine,  or 
Hervey's ;  to  the  circular  bolt  machine,  and  to  the  straight 
bolt  machine. 

Before  describing  the  circular  bolt  double-tier  machine, 
with  two  sets  of  bobbins,  it  may  help  to  communicate  a 
clearer  conception  of  the  bobbin-net  fabric  if  we  first 
describe  the  changes  of  position  among  the  threads  upon  the 
single-tier  system.  The  operation  is,  however,  quite  similar 
in  both  machines. 

In  the  original  machine,  on  the  pusher  principle,  com- 
monly called  Crowder  and  Day's  improved  pusher,  first  intro- 
duced in  the  year  1820,  fourteen  general  motions  of  tho 
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meclianLsm  were  necessary  to  complete  tlie  intertwisting  of 
the  tlireads^  in  tlie  formation  of  one  hole  or  mesh ;  but  in 
another  form  of  the  same  machine,  made  the  subject  of  a 
patent  by  Mr.  J oseph  Crowder,  of  New  Eadford,  near  Not- 
tingham, in  May,  1825,  only  ten  motions  are  required  to 
effect  the  same  object.  These  improvements  may  be  referred 
to  three  principal  heads  ;  i .  The  employment  of  two  series 
of  pushers  upon  each  side  of  the  machine,  to  push  the 
bobbins  across  between  the  warp-threads,  backwards  and 
forwards  ;  these  are  attached  to  two  distinct  bars  in  front, 
and  to  two  in  the  back  of  the  machine,  which  are  called  the 
upper  and  lower  front  and  back  pusher-bars.  2.  The  em- 
ployment of  a  single  guide-bar  for  conducting  the  whole 
series  of  warp-threads  in  place  of  two  which  had  been  pre- 
viously used ;  it  derives  its  lateral  traverse  movement  called 
shogging,  from  certain  cam- wheels.  3.  The  introduction  of 
two  bars  called  locJcer-hars,  or  fetcJiers,  similar  to  the  bars 
employed  for  completing  the  transfer  of  the  bobbins  across 
the  upright  plane  of  the  warp-threads,  which  had  been 
partially  driven  through  by  the  pushers.  The  bobbins  are 
represented  in  their  places  at  G,  G,  in  plate  X.,  fig.  i  ;  and 
separately,  in  the  same  plate,  figs.  3  and  4.  The  slits,  called 
gates,  in  the  bolts  or  combs  in  which  they  travel  backwards 
and  forwards  across  the  warp,  are  shown  separately  in  fig.  6, 
and  at  Jc,  h\  in  fig.  i  of  the  same  plate.  In  that  species  of 
machine  there  are  two  sets  of  bobbins,  the  working  of  which 
will  hereafter  be  explained.  For  our  present  illustration, 
only  one  row  of  bobbins  is  to  be  considered. 

The  progressive  formation  of  the  meshes  through  the 
operation  of  these  ten  movements  will  be  rendered  more 
intelligible  by  the  following  development,  taken  along  with 
the  following  figures,  116,  117,  118 — 128. 

These  sketches  represent  the  relative  positions  of  the  main 
parts  of  the  machine,  before  the  lace-weaving  begins,  and 
also  after  each  of  the  ten  movements.  The  number  of  warp- 
threads  introduced  for  the  purpose  of  our  explanation  is 
eight ;  it  may  be  increased  to  any  amount  by  the  fancy  of 
the  reader.  These  threads  are  marked  v/ith  numbers  in  their 
natural  order ;  as  well  as  the  bobbin-carriages,  which  are 
introduced  through  the  gates  or  channels  of  the  bolts  in  the 
lines  between  the  warp.    To  make  the  station  of  the  car- 
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riages  manifest,  those  anterior  to  the  warp  upon  the  front 
bolt  or  comb  are  drawn  in  full  lines ;  those  behind  the  warp, 
upon  tlie  back  bolt,  in  dotted  lines.  The  two  strong  lines, 
i  i  i  h    ^  ^  ^^^j  denote  the  front  pusher-bar,  and  the  letters 


a       of  a" 


Fig.  116.— Bobbin-Net  Lace  Meshes. 


Fig.  11 Y.— Bobbin-Net  Lace  Meshes. 


of  the  alphabet,^  the^  pushers  themselves ;  under  the  dotted 
lines,  h  h  h  h,  i  i  {  ^,  we  may  figure  to  ourselves  the  two 
back  pusher-bars.    In  the  machine,  these  back  and  front 
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pushers  are  placed  at  the  same  height,  and  upon  a  level  with 
the  bobbin-carriages.  This  position  could  not,  however,  be 
represented  in  the  present  figures,  but  the  imagination  mil 
readily  supply  this  deficiency.  The  relative  dimensions  of 
the  parts  may  be  thrown  entirely  out  of  view,  without  afiect- 
ing  the  illustration. 

At  the  commencement  of  the  operation,  all  the  parts  of  the 
machine  are  supposed  to  be  in  the  state  figured  in  1 1 8.  The 
driving  arms  are  placed  so  that  the  front  pushers,  j  Jc,  are 
near  to  the  warp ;  all  the  bobbin-carriages  are  stationed 
upon  the  back  bolt  (as  h\  plate  IX.,  fig.  i).  The  front 
pushers,  upper  and  under,  stand  in  pairs,  the  one  right  over 
the  other  ;  the  back  pushers  are  shoved  towards  each  other 
so  that  a  pusher  is  opposite  to  each  carriage.  The  front 
locker,  or  fetcher-bar,  is  raised  up,  the  back  one  is  in  its 
lowest  position.  The  warp-threads  are  stretched  in  a  vertical 
plane  (see  F.,  plate  X.,  fig.  2.)    To  each  of  them  a  weft- 


thread  is  twisted  fast  underneath.  The  ten  motions  by  which 
a  row  of  meshes  or  holes  is  formed  obliquely  across  the 
whole  piece,  proceed  in  the  following  manner  : — 

I .  The  whole  series  of  bobbins  are  moved  from  the  back 
to  the  front  bolt,  drawing  along  with  them  all  the  weft- 
threads,  through  the  intervals  of  the  warp-threads,  at  the 
same  time  that  a  horizontal  roller  on  the  lower  part  of  the 
machine  makes  a  tenth  part  of  a  revolution.  The  warp  is 
moved  one  gate  or  bolt-space  to  the  left  by  the  traverse  of  its 
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giiidc-bar;  whilst  the  two  bars  with  the  bolts,  and  the 
pushers  ^,  Ji  remain  in  their  jjlaces.  The  position  of  the 
several  parts  now  is  as  represented  in  fig.  119.  Each  of  the 
bobbin-carriages  has,  at  present,  one  of  the  front  pushers  j  k 
before  it,  the  last  carriage  (8)  excepted.  The  warp-threads 
have,  in  consequence  of  the  traverse  of  the  guide-bar,  taken 
an  oblique  direction,  and  hence  the  carriages  are  placed  in 
such  a  position  that  at  their  next  passage  through  the  warp 
they  may  go  by  the  right  side  of  those  warp-threads  from 
whose  left  side  they  had  last  emerged.  In  order  to  perceive 
this  more  plainly,  we  have  only  to  compare  the  positions  of 
the  carriages  i,  2,  3,  &c.,  with  the  warp-threads  marked  with 
the  same  numbers  in  fig.  118  and  119. 


I. 

123456^3 


Fig.  119. 


2.  At  the  second  movement  the  pushers  j  Jc  advance 
towards  the  \varp,  and  push  the  whole  of  the  bobbin-car- 
riages, with  the  exception  of  the  last,  (upon  which  no  pusher 
is  acting,)  from  the  front  to  the  back  bolt,  on  to  which  the 
fetcher-bar  draws  them.  The  bobbins,  as  we  have  said, 
return  now  by  the  right  of  those  warp-threads  by  whose  left 
they  originally  passed.  The  back  bolt,  with  the  carriages 
resting  on  it,  is  moved  a  gate  to  the  left,  and  the  lower  back 
pusher-bar  a  side-step  to  the  right.  The  pushers  A,  j,  h,  the 
front  bolt-bar  and  the  guide-bar,  remain  at  rest.  Fig.  120 
represents  the  position  of  all  the  parts  after  the  second 
movement. 
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3.  At  the  third  movement,  the  back  pushers  h  i,  which 
now  stand  in  pairs  nearly  over  each  other  (see  fig,  1 20),  drive 
only  the  half  of  the  bobbin-carriages  (those  which  are  marked 
with  the  odd  numbers,  except  No.  i,)  forwards  through  the 
warp,  and  to  the  left  of  their  respective  warp-threads.  The 
pusher-bar  j  moves  one  side-step  to  the  right ;  the  guide-bar 
does  the  same ;  all  the  other  bars  remain  unmoved.  Fig. 
121  shows  the  position  of  the  parts  after  the  third  movement. 
The  warp-threads  are  once  more  vertical,  and  one-half  of  the 
bobbin-carriages  are  placed  upon  the  front  bolt,  and  one-half 
upon  the  back  bolt ;  the  front  and  back  pushers  stand  in 
pairs  over  each  other. 

n. 


Fig.  120. 

4.  The  condition  of  the  front  pushers,  j  is  the  cause  of 
their  making  an  empty,  that  is,  as  to  the  disposition  of  the 
bobbin-carriages,  an  inoperative  movement,  since  they  pass 
free  between  the  front  gates,  and  cannot  reach  their  opposite 
carriages  that  are  standing  upon  the  back  bolt.  A  glance  at 
fig.  121  will  remove  all  doubt  in  this  respect.  The  front 
bolt,  with  the  half  number  of  the  bobbins  standing  in  it, 
moves  one  gate  to  the  left,  and  the  back  bolt,  with  the  other 
half  of  the  bobbins,  moves  one  gate  to  the  right,  at  the  same 
time  the  front  pushers,  j  Ic,  make  a  side-step  to  the  left,  to 
get  out  of  the  way  of  the  bobbins,  which  might  otherwise 
strike  them  on  the  sides.  The  back  pusher-bar,  and  the 
guide-bar  remain  at  rest.  Fig.  122  shows  the  changes  intro- 
duced by  the  fourth  movement. 
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5.  The  remaining  haK  of  tlie  bobbin-carriages  are  shoved 
through  the  warp  from  the  back  to  the  front  bolt,  to  the  left 
of  their  warp-threads.  The  upper  front  pusher-bar,  y,  tra- 
verses one  step  to  the  right,  the  under  front  pusher-bar,  two 
steps  to  the  right,  the  front  bolt  with  the  bobbin-carriages 
one  step  to  the  right,  and  the  guide-bar  one  step  to  the  left. 


Fig.  122. 


The  back  bolt,  and  the  two  back  pusher-bars,  h  i,  remain  still. 
The  third  to  the  fifth  movements  have  crossed  the  threads  of 
the  bobbins  roimd  the  threads  of  the  warp.  In  fig.  1 1 6  these 
crossings  are  marked  with  d.    It  is  necessary  to  make  these 
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fast  before  the  work  proceeds  further.  The  needles  upon 
the  point-bars  serve  for  this  purpose  (see  explanation  of  plate 
IX.,  fig.  2).  At  the  moment  when  the  fifth  motion  has  com- 
pleted the  crossing  of  the  threads,  the  front  point-bar  applies 
its  needles  to  that  crossing,  and  keeps  it  fast.  The  motion 
of  the  point-bar  is  a  compound  one,  for  its  needles  must  be 
withdrawn  from  the  web  in  a  truly  horizontal  direction,  and 
then  be  lifted  up.  With  the  downward  pressure  of  the  thread- 
crossing  by  the  point-bar  the  first  half  of  the  row  of  meshes 
is  completed.  The  present  position  of  the  parts  of  the 
machine  is  shown  in  fig.  123.  The  sections  of  the  needles 
which  hold  down  the  crossings  of  the  threads  are  here  repre- 
sented like  small  circles,  in  order  to  make  the  crossings 
obvious. 

V. 


Fig.  123. 


6.  At  the  sixth  movement  the  front  pushers,  J  7c,  shove  all 
the  carriages  from  the  front  to  the  back  bolt,  with  the  excep- 
tion of  the  first,  which  is  left  alone  behind.  The  under 
pusher-bar  of  the  back  pair,  i,  moves  one  step  to  the  left,  and 
the  guide-bar  one  step  to  the  right,  while  the  other  bars 
remain  at  rest.  Fig.  124  shows  the  positions  thence  re^ 
suiting. 

7.  The  seventh  movement  brings  all  the  bobbin-carriages 
from  the  back  to  the  front,  in  which  they  pass  on  the  left 
side  of  their  respective  warp-threads,  on  whose  right  they 
were  at  the  sixth  movement.    The  under  front  pusher-bar, 
moves  one  step  to  the  left,  the  guide-bar  also  one  to  the  left. 
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the  back-bolt,  wbicli  is  empty,  also  moves  one  step  to  the 
left.    All  the  other  bars  remain  in  their  places  (see  fig.  125). 

8.  At  the  eighth  movement  one-half  of  the  bobbin  carriages 
(in  the  order  of  their  station,  i,  3,  5,  7,  &c.)  move  from  the 


VI. 

12     34567  8 


Fig.  124. 


VII. 

123*5  678 


.Fig.  125. 


front  to  the  back  bolt,  as  no  pushers  of  the  bar,  j  h,  stand 
opposite  the  other  carriages.  The  carriages  now  pass  each 
one  to  the  right  of  its  warp-thread.  The  guide-bar  takes  a 
step  to  the  left,  and  the  pusher-bar,  i,  a  step  to  the  right, 
while  the  other  bars  remain  at  rest  (see  fig.  126). 

9.  At  the  ninth  movement  the  back  pushers  come  forward 
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alone — tliat  is,  without  striking  the  bobbin-carriages,  ono-balf 
of  whicli  stand  upon  the  front,  and  the  other  upon  the  back 
bolt.  The  front  bolt  now  moves  one  step  to  the  left ;  the 
back  bolt  and  the  two  back  rows  of  pushers  li  i  move  one 
step  to  the  right ;  the  other  pushers  and  the  guide-bar  remain 
unmoved  (see  fig.  127), 

VIII. 

1234567  8 


IX. 

1234567  8 


Fig.  127. 


10.  The  tenth  movement  drives  the  half  of  the  bobbins 
which  are  upon  the  front  bolt  from  these  to  the  back  bolt,  bv 
the  right-hand  side  of  their  warp-threads.    The  back  upper 
pusher-bar,  Ji^  takes  a  step  to  the  left,  the  back  under  pusher 
bar,  ^,  takes  two  steps  to  the  left,  the  front  bolt,  which  is 
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empty,  one  step  to  the  right,  the  guide-bar  two  steps  to  the 
right,  while  the  back  bolt  bar  and  the  two  front  pusher-bars 
remain  in  their  places.  The  eighth,  ninth,  and  tenth  move- 
ments have  again  effected  a  crossing  of  the  weft-threads  given 
out  by  the  bobbins  {see  fig.  1 16,  (2' d' d' d').  At  this  moment 
the  back  point-bar,  in  like  manner  as  the  other  point-bar 
formerly,  withdraws  its  needles  from  the  web,  and  lifts  them 
up.  Thereafter,  by  its  depression,  the  needles  are  applied 
and  pressed  down  upon  the  new  fabric,  so  as  to  complete  the 
mesh  or  row  of  holes. 

After  the  tsnth  movement  the  roller  which  moves  the  bolts 
and  bars  is  in  the  same  position  as  it  was  at  the  beginning  of 
the  first  movement.  All  the  other  parts  are  also  in  their 
primary  situations,  namely,  the  guide-bar,  the  pushers,  and 
the  bolts,  as  may  be  perceived  by  comparing  figures  1 1 8  and 
128.  These  ten  movements  being  repeated,  a  second  rov/  of 
meshes  is  produced. 

X. 
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Fig.  128. 


With  respect  to  the  carriages  with  the  bobbins,  they  stand 
in  one  row,  after  the  tenth  movement,  just  as  they  did  at  the 
beginning :  yet  they  have  changed  their  places  relative  to  each 
other ;  for  that  bobbin  which  was  formerly  the  first  in  the 
range  is  no  longer  so.  If  we  consider,  in  fig.  116,  the  course 
of  the  weft-threads,  we  shall  remark  the  ne^^essity  that  the 
bobbins  of  every  thread,  by  going  in  the  direction  c  c,  or  c'  c\ 
after  every  crossing,  must  stand  one  step  further  to  the  right, 
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and  also  in  otlier  gates,  or  betwixt  other  bolts.  In  this  way, 
but  towards  the  left  hand,  those  bobbins  must  proceed  which 
belong  to  the  threads  running  in  the  direction  h  h,  h'  h\  &c. 
This  march  becomes  on  both  sides  a  countermarch  when  the 
bobbin- carriage  arrives  at  the  selvage  of  the  web  ;  it  then  re- 
turns, and  pursues  its  way  backwards  until  it  reaches  the 
opposite  border.  In  this  manner  a  continual  interchange  of 
places  occurs  among  the  bobbins,  and  indeed  this  change 
happens  every  time  at  the  fourth  and  ninth  movement,  when 
the  bobbin-carriages  are  parted  upon  the  two  bolt-bars,  and  one 
of  these  bars  is  shogged  to  the  right,  and  the  other  to  the  left. 

The  bobbins  at  the  beginning  of  the  fabric  (see  fig.  122) 
are  marked  with  continuous  numbers,  but,  for  the  sake  of 
illustration,  only  eight  bobbins  are  employed.  If  we  follow 
all  their  changes  of  place  during  the  ten  movements,  and 
mark  those  bobbins  which  are  stationed  upon  the  back  bolt 
with  an  asterisk,  we  shall  have  the  following  diagram : — 

Position  of  the  Bobbins. 


At  the  commencement  . 

^-  * 

I  2 

^  7^ 

34567 

8 

After  the  ist  movement  . 

I  2 

34567 
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(3)2 

54768 

5J 

5th 

?s  • 

» 

I  3 

25476 

8 

^      ^     ^     ^  ^ 
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The  two  figures  standing  over  each  other  in  the  fifth  line 
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sliow  that  here  two  bobbin-carriages  stand  opposite  each  other, 
of  which  the  one  is  upon  the  front,  and  the  other  upon  the 
back  bolt  bar. 

We  see  from  this  diagram  that,  after  the  sixth  and  the  tenth 
movements,  the  bobbins,  although  they  again  stand  in  one 
range  upon  the  back  bolt,  have  changed  their  places  relative 
to  each  other.  If  w^e  mark  them  once  more  with  continuous 
numbers,  we  shall  find  such  a  change  to  take  place  during  the 
ten  movements  which  are  requisite  for  the  formation  of  the 
second  row  of  meshes.  Leaving  to  every  bobbin  the  number 
originally  assigned  to  it,  and,  pursuing  these  metamorphoses 
a  step  further,  we  have  the  following  diagram  : — 

Position  of  the  Bobbins. 

I  Movement  1234567  81 

6  5,  1325476  8>ist  row  of  meshes. 

10  „  31527486] 

6  „  35172846)^ 

10  „  5  3  7  I  8  2  64r'''^ 

6  „  5738162  4) 

10  „  75836142(3^^ 

6  „  78563412].^ 

10  „  87654321(4^^ 

6  „  86745231)^^ 

10  „  6847  25  I  3(5'^ 

6  „  64827153 

10   „    4628 1 73 5r'' 

6  „  42618375)., 

10  „  24163857^^ 

6  „  21436587] 

10  „  12345678] 

It  is  obvious  that,  after  the  completion  of  the  fourth  row 
of  meshes,  tJiat  bobbin  which  was  originally  the  first  has 
become  the  last,  and  the  last  has  become  the  first ;  and  that, 
after  eight  rows  of  meshes,  every  bobbin  resumes  its  primary 
place.  This  restoration  occurs,  generally  speaking,  after  as 
many  rows  of  meshes  as  there  are  bobbins  in  the  apparatus. 

One  of  the  essential  peculiarities  of  the  above-described 
machine  is  that  the  expanded  warp-threads  form  a  single  ver- 
tical plane,  and  that  the  bobbins  are  usually  in  a  single  range, 
which  is  parted  momentarily  into  two  rov/s  only  at  that  instant 
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when,  from  tlie  change  of  place  in  the  carriages,  the  crossing 
of  the  weft-threads  is  eifected.  The  bobbin-net  machines  of 
this  natm'e,  which  otherwise  differ  in  many  particulars  from 
each  other,  constitute  a  peculiar  class.  A  second  great  divi- 
sion comprehends  the  machines  with  double  rows  of  bobbins, 
which  have  this  essential  character,  that  the  bobbins  are 
always  arranged  in  two  rows,  which,  during  the  weaving, 
Btand  sometimes  upon  the  front,  and  sometimes  upon  the 
back  bolt,  opposite  to  each  other ;  but  occasionally  they  are 
both  upon  the  front  bolt,  and  finally  both  are  assembled  upon 
the  back  bolt.  In  the  last  two  cases  two  carriages  stand  be- 
hind each  other  in  the  same  gate  of  the  bolt,  and  the  length 
of  the  bolt  must  be  proportionally  increased.  In  the 
machines  with  double  rows  of  bobbins  the  warp  is  also 
parted  into  two  halves,  each  of  which  extends  over  the  whole 
breadth,  and  both  are  so  placed  that  their  threads  lie  nearly 
behind  each  other,  like  one  warp  lying  over  its  fellow  yarns 
in  a  loom.    If,  in  the  following  series, 

h    h    h    h    h  h 
a    a    a    a    a  a, 

a  represent  the  threads  of  the  front  warp,  and  h  those  of  the 
back  warp,  we  shall  have  an  idea  of  their  arrangement,  one 
behind  another,  in  a  horizontal  section.  The  main  advantage 
of  the  double-tier  construction  is,  that  the  intervals  between 
the  double  warp  may  be  as  great  as  in  the  machine  with  single 
warp ;  and  that  consequently  the  bolts  and  bobbin-carriages 
may  be  made  less  thin  and  tender.  The  entwining  of  the 
warp-threads  by  the  weft-threads  is  effected  in  such  a  manner 
that  every  warp-thread  may  be  shoved,  by  means  of  a  single 
guide-bar,  both  to  the  right  and  the  left,  in  turns.  Let  us 
suppose,  for  example,  that  the  bobbin-carriages  have  passed 
from  the  front  to  the  rear  through  the  warp,  and  that  there- 
after the  thread  a  has  been  shogged  one  step  to  the  right,  or 
h  one  step  to  the  left ;  the  warp -threads  will  then  have  this 
arrangement, 

h    h    h    h    b  h 

a   a   a   a   a  a; 


and,  should  the  bobbins  return  now  to  the  front,  their  threads 
must  have  been  wound  about  the  threads  of  the  shogged  warp. 
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After  the  interlacement,  the  warp-threads  will  form  only  a 
single  row, 

ahahahahahah, 

in  consequence  of  the  reciprocal  tension  of  the  weft-threads 
and  the  insertion  of  the  needles  of  the  point-bar,  so  as  to 
preserve  them  at  their  proper  distances. 

The  number  of  movements  which  are  required  to  form  a 
row  of  meshes  with  these  double-tier  machines  varies  accord- 
ing to  their  difference  of  construction.  It  may  be  done  with 
fourteen,  twelve,  ten,  nay  even  with  only  six,  movements, 
when  the  mechanism  is  upon  the  most  improved  principle. 

Bobbin-net  lace  is  a  thin  semi-transparent  w^eb  of  fine  cotton 
thread,  arranged  in  hexagonal  holes  or  meshes.  It  is  pro- 
duced by  means  of  a  warp,  shed  in  two  layers,  as  in  a  plain 
weaving-loom  ;  only  the  threads  are  further  apart.  The  weft, 
however,  is  applied  in  a  very  different  way.  It  consists  in  an 
equal  number  of  threads  with  the  warp,  which  are  made  to 
revolve  round  every  two  threads  of  the  warp,  so  that,  after 
every  such  revolution  of  the  v/eft-threads,  the  relative  position 
of  the  two  warp-threads  is  changed.  Among  all  the  pairs  of 
the  warp-threads  which  have  been  just  twined  together  by  a 
weft-thread,  one  of  them  is  shifted  to  the  next  warp-thread 
upon  the  left,  and  bound  to  it  by  the  convolution  of  the  weft- 
thread.  After  this  the  shifted  warp-threads  change  back  to 
their  former  position,  when  they  are  again  laced  together  by 
the  v/eft.  Then  the  other  threads  of  these  pairs  shift  to  the 
right,  and  are  boimd  together  with  the  remaining  threads 
upon  their  right-hand  side. 

While  this  change  in  the  position  of  the  wai'p-threads  is 
effected,  the  weft-threads  which  bind  them  together  also  pro- 
gressively move  to  one  side,  so  that,  after  the  warp-threads 
have  been  laced  twelve  times  with  a  weft-thread,  the  latter 
moves  sideways  through  one  interval  of  the  warp-thread,  and, 
if  it  were  coloured,  would  produce,  in  the  course  of  weaving 
the  lace,  a  diagonal  line  across  its  texture.  Lace-weaving, 
therefore,  differs  from  common  plain  weaving  in  this,  that  the 
threads  of  one  pair  of  warp  are  not  alternately  raised  for  the 
purpose  of  introducing  the  weft,  but  are  shifted  laterally  to 
the  next  pair,  to  which  they  are  united  by  the  weft-threads 
working  likemse  in  pairs,  each  of  them  entwining  two  indi- 
vidual threads  at  a  time. 
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Tlie  Iac8-maeliine  represented  in  plates  IX.  and  X.  is  one 
of  tlie  most  effective  and  improved  forms  which  Engiisli 
ingenuity  lias  created.  It  is  called  tlie  double-bolt  frame, 
from  its  double  range  of  combs  or  bolts ;  and  double-tier, 
from  its  double  row  of  bobbins.  It  owes  its  perfect  state  to 
Mr.  Morley,  of  Derby,  to  whose  kindness,  and  that  of  his 
public-spirited  partner,  Mr.  Boden,  proprietors  of  the  noble 
lace-factory  of  Derby,  so  justly  celebrated  in  the  Factory 
Commission  Eeport,  my  readers  are  indebted  for  the  present 
development  of  the  lace  manufacture.  Mr.  Morley 's  machine 
combines  with  the  greatest  possible  simplicity  many  other 
valuable  properties,  especially  that  of  going  at  very  consider- 
able speed,  and  producing  solid  and  beautiful  work. 

Plate  X.,  fig.  I,  exhibits  one  of  the  end  views  of  this  lace- 
frame,  which  differs  very  little  from  the  other  end. 

Plate  X.,  fig.  2,  is  one-half  of  the  front  view,  in  which  some 
of  the  framing  has  been  left  out  in  order  to  show  the  working 
apparatus  behind  it. 

Plate  IX.,  fig.  I,  is  a  transverse  section  to  display  the 
internal  operation  of  the  machine ;  and  in  which,  therefore, 
the  driving-gear  seen  in  Plate  X.  is  not  represented.  This 
section  is  drawn  upon  double  the  scale  of  the  other  figures,  to 
render  the  minute  parts  more  distinguishable. 

Plate  IX.,  figs.  2,  3,  4,  5,  6,  contain  details  of  several  parts 
of  the  machine,  drawn  in  half  of  their  real  size. 

With  respect  to  fig.  i  of  this  plate,  one  of  the  end  frames, 
A '  A,  of  the  machine,  is  shown  ;  which  frames  are  joined 
together  upon  each  side  by  the  rail  B,  as  seen  in  plate  X. 
fig.  2, 

B  is  an  iron  beam  which  connects  together  the  tops  of  the 
frames  A.  C  is  a  roller  upon  w^hich  the  warp-thread  is 
wound,  and  may  therefore  be  called  the  thread-beam.  The 
length  of  this  roller  is  two  or  three  yards,  according  to  the* 
intended  breadth  of  web.  D  is  another  similar  roller,  upon 
which  the  finished  work  is  wound,  and  may  therefore  be 
called  the  lace-beam.  The  warp -threads  are  extended  between 
these  two  rollers  in  a  perpendicular  direction. 

E  is  an  iron  bar,  fixed  with  its  ends  in  the  frames  A  A. 
Bound  its  straight  edge  the  woven  fabric  is  led  in  its  way  to 
the  lace-beam  D. 

P  and     are  two  bars  extending  the  whole  length  of  the 
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machine,  on  wliose  under  edges  are  the  guide-plates  a  and 
a'.  These  have  slits  in  their  edges,  through  which  the  warp- 
threads  are  conducted  in  two  rows  up  to  the  eyes  h  and  h'. 
These  eyes  are  the  points  of  needles,  whose  other  ends  are 
cast  into  pewter  bars  or  flanges,  which  are  screwed  to  the 
bars  F  and  F'.  In  plate  IX.,  fig.  2,  these  guide-needles  are 
shown  in  half  their  natural  size. 

Each  guide-bar,  F  and  F',  contains  a  range  of  these  needles 
equal  in  number  to  one-half  the  number  of  threads  in  the  warp : 
c  c,  are  little  wooden  rollers  or  stars,  at  the  edges  of  the  lace- 
web,  furnished  with  sharp  points,  which  go  into  the  meshes 
of  the  lace  as  it  is  gradually  wound  upon  its  beam  D,  in 
order  to  keep  it  distended. 

The  weft-threads  which  are  to  pass  through  the  intervals  of 
the  warp,  in  order  to  entwine  two  threads  of  the  two  layers  of 
the  latter  together,  are  wound  upon  elegant  tiny  bobbins ; 
one  of  which  is  represented,  of  half  its  real  size,  in  plate  IX., 
fig.  3,  in  a  view  d,  and  a  section  d\  It  consists  of  two  thin 
brass  discs,  fashioned  in  a  stamping  or  coining  press,  with  a 
hollow  in  the  middle  of  each ;  the  two  discs  being  riveted 
together  so  as  to  leave  a  narrow  space,  or  circular  groove, 
between  them,  into  which  the  thread  is  wound.  There  is  a 
round  hole  in  their  centre,  having  a  little  notch  at  one  point, 
for  running  them  upon  a  spindle-rod,  with  a  feathered  edge 
to  fit  that  notch,  and  prevent  them  from  turning  round  the 
rod.  This  spindle  is  put  into  an  appropriate  winding  frame, 
figs.  129  and  130,  for  filling  the  bobbins  with  thread  prior  to 
their  introduction  into  the  lace-machine. 

Each  of  these  tiny  bobbins  d  d\  is  inserted  within  a  little 
iron  frame  G,  fig.  4,  called  the  bobbin-carriage.  The  figure 
exhibits  it,  both  in  view  and  section,  of  half  its  true  size. 
Into  the  circular  hole  of  this  carriage  the  bobbin  is  inserted, 
so  that  the  groove-borders  of  its  disc  embrace  the  narrow 
edge  e  e,  and  are  kept  from  falling  out  to  the  one  side  or  the 
other  by  the  pressure  of  a  spring  /,  which  applies  sufiicient 
friction  to  prevent  them  revolving  too  easily,  but  still  so 
little  as  to  permit  their  giving  out  the  thread  when  it  is  pulled 
with  the  very  gentle  force  employed  in  the  machine.  The 
thread  is  led  through  the  eye  g,  at  the  top  of  the  carriage,  in 
order  to  be  wound  off  in  the  formation  of  the  lace. 

The  carriage  G  has  a  curvilinear  groove  li  li,  turned  out 
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upon  eacli  of  its  faces  or  sides,  the  depth  of  whicli  is  seen  in 
the  section.  These  grooves  fit  the  intervals  between  the  teeth 
of  the  comb,  or  bars  of  the  bolt,  shown  in  plate  IX.,  fig.  6,  in 
which  the  carriages  slide  backwards  and  forwards.  The 
carriages  are  driven  by  the  impulse  of  a  bar  against  one  of 
the  projecting  catches  or  points  i  i\  which  remain  below  the 
under-surface  of  the  bolt  or  comb. 

The  bobbins,  with  their  carriages,  which  are  equal  in 
number  to  the  weft-threads,  have  to  pass  through  the  narrow 
intervals  between  the  equally  numerous  warp-threads.  They 
are,  with  this  view,  arranged  in  a  double  line,  in  which  the 
intervals  of  the  double  warp  are  only  half  as  numerous  as  the 
threads. 

In  plate  IX.,  fig.  i ,  two  carriages,  with  their  enclosed  bob- 
bins G  G,  are  seen  upon  each  side  of  the  warp-thread,  and 
they  may  be  supposed  to  be  the  two  end  ones  of  two  hori- 
zontal ranks  or  lines. 

H  and  H'  are  iron  bars  extending  the  whole  length  of  the 
machine,  to  which  are  fixed  two  lines  of  curved  brass  plates, 
having  their  ends  cast  into  or  imbedded  in  pewter  flanges, 
which  serve  for  screwing  them  fast  to  the  bars,  H  and  H'. 
These  curved  parallel  plates  are  called  bolts,  though  they 
more  closely  resemble  combs,  with  very  thick  strong  teeth. 
These  brass  plates,  marked  k,  h\  in  fig.  i ,  form  therefore  two 
rows  of  curved  channels  upon  each  side  of  the  warp,  and  are 
half  as  numerous,  in  each  bolt,  as  the  carriages  G,  G',  which 
ride  between  them. 

The  free  ends  of  the  teeth  or  bars  in  the  opposite  bolts 
stand  so  near  to  each  other  as  to  leave  room  merely  for  the 
proper  motions  of  the  warp-threads  betwixt  them.  Hence  the 
carriages,  in  their  passage  across,  reach  the  back  bolts  before 
they  have  entirely  quitted  the  front  ones  ;  so  that  the  short 
break  or  interruption  in  their  curvilinear  pathway,  at  the  line 
of  the  warp,  does  not  interfere  with  the  uniformity  and  smooth- 
ness of  their  movements. 

A  few  of  these  bolts  are  shown  of  half  their  size  in  fig.  6, 
both  in  ground-plan  and  in  side  view.  The  pewter  bar  in 
which  one  of  their  ends  is  cast  is  seen  in  the  ground-plan  as 
broken  off  from  the  rest.  These  are  placed,  as  we  said,  upno 
each  side  of  the  vertical  warp-threads,  with  a  distance  be- 
tween their  comb-like  tips  of  about  half  an  inch,  (see  k,  lc\ 
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•fig.  I,  plate  IX.,)  tlirough  wliich  interval  the  warp -threads 
are  stretched  in  parallel  vertical  lines.  The  curvature  of  the 
two  bolts,  taken  together,  forms  the  segment  of  a  cylindrical 
siu'face.  The  two  sets  are  placed  right  opposite,  so  that  the 
two  carriages,  which  always  rest  upon  one  bolt,  may  be  shifted 
from  the  comb  h,  to  the  opposite  comb  Jc',  after  passing 
through  the  intervals  betv/een  the  w^arp-threads. 

Tl^e'<)arriages  are  driven  alternately  from  the  one  comb  to 
the  o%}ier  by  the  two  bars,  I  and  Z',  having  their  ends  fixed  to 
Iranres  which  vibrate  round  the  centres  m,  also  the  centres  of 
curvature  of- the  circular  bolts.  When,  however,  the  driving- 
bar,  I  or  l\  has  pushed  one  of  the  lines  of  carriages  nearly 
across  the  intervals  of  the  warp,  the  foremost  of  their  project- 
ing catches  or  heels,  i  i,  is  laid  hold  of  by  a  plate  n,  fixed 
upon  the  horizontal  shaft  I,  which  thus  pushes  it  quite 
through.  Afterwards  the  second  line  of  carriages,  G',  is 
driven  through  by  the  bar  o,  also  fixed  upon  the  shaft  I, 
which  carries  them  across  the  interval  by  acting  against  their 
foremost  projections,  i  i.  The  same  thing  is  performed  by 
the  shaft  I',  w^hen  the  bar,  l\  drives  the  two  lines  of  bobbins 
in  the  opposite  direction. 

The  beam  H,  with  the  combs  or  bolts  Iz'^  attached  to  it, 
can  be  shifted  sideways  a  little.  By  this  traverse  motion  the 
position  of  the  comb,  Z;',  is  changed  relatively  to  that  of  the 
comb,  /c,  by  one  interval  or  tooth,  so  as  to  transfer  the  carri- 
ages to  the  next  adjoining  bolts.  When  this  shifting  is  twice 
performed,  the  carriage  G'  is  led  to  the  right,  and  G  to  the 
left,  as  will  afterw^ards  be  explained. 

The  "particular  line  of  the  warp,  marked  plate  IX.,  fig. 
I,  is  that  where  the  meshes  of  the  lace  are  made  w^hile  the 
bobbins  are  moving  about  to  entwine  the  warp-threads  to- 
gether. 

L  L'  are  two  bars,  called  the  point-bars,  which  are  sus-  d 
pejided  by  the  arms  ^  p',  from  the  shafts  q  and       round  * 
whose  axis  they  vibrate.     They  also  turn  at  their  joints 
with  the  suspending  rods,  so  that  each  of  the  bars  may  be 
shifted,  as  is  shown  by  the  dotted  lines  upon  one  of  them  1 

(fig- 1)-  1 

Upon  each  of  these  bars  L  and  L',  pewter  flanges  are  | 
screw^ed,  into  which  a  line  of  pointed  needles  are  cast,  -as  1 
shown  at  r  r,  fig.  5,  plate  IX.    The  needles  of  both  bars  lie  | 
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in  a  liorizontrJ  plane,  and  in  the  intervals  of  eacli  otlier,  when 
the  bars  are  2:)laced  as  shown  in  fig,  i,  plate  IX. 

After  the  bobbins  have  moved  several  times  round  about 
the  warp-threads,  and  entwined  their  threads  with  them,  one 
of  the  point-bars  L  or  L',  is  moved  wdth  its  points  from  the 
intervals  of  the  warp,  which  lies  in  the  spaces  left  by  the 
corresponding  needles  of  both  bars,  and,  by  receiving  a  down- 
ward motion,  falls  in  between  the  warp-threads  j^jft^tj^ie  weft 
which  has  been  twisted  round  it,  and  carries  t^e  ^^tt^^^y  to 
make  another  Kne  of  meshes  or  holes  in  the  Mce,*v^Jiidf  'ha^, 
in  the  mean  time,  w^ound  for  such  a  length  uplir^he  Toller'^^ 
Their  point-bar  remains  now  in  its  place,  a|/;seen  in  fig,  %\ 
and,  after  some  time,  the  other  point-bar  r^fe:es  the  sanfol^ 
motion  to  produce  a  second  line  of  holes  ;  w^hl^;,  of  cours^,s  I 
lies  between  the  former.  \^ '-^     v  ^   -S-  j 

To  give  now  an  idea  how  the  warp,  consistingi^'^op^lye  h^ye  / 
said,  of  two  parts,  guided  separately  by  the  two  g^^^^-^J^^^ 
F  F^,  is  entwined  together  by  the  weft  in  passing  gr^Smy 
from  the  roller  C,  to  the  roller  D,  w^e  shall  suppose  that  both 
lines  of  bobbin-carriages,  G  and  G',  are  upon  one  side  of  the 
warp,  and  upon  the  bolts  Jc, 

1 .  The  driving-bar  I,  pushes  the  carriage  G,  so  as  to  drive 
the  others,  G',  through  the  intervals  of  both  halves  of  the 
warp  ;  which  carriages  are  then  caught  by  the  plate  n,  of  the 
shaft  I,  and  carried  completely  through. 

2.  Now  the  bar  F  shifts  with  its  part  of  the  warp  through 
one  interval  sideways,  and  the  carriages  G  are  pushed  through, 
first,  in  part,  by  the  driving-bar  Z,  and  then  completely  by  the 
plate  o,  of  the  shaft  I. 

3.  The  bar  F  shifts  back  to  its  former  place,  and  the 
carriages  G  are  pushed  back  by  the  driver  V  to  the  bolts  Jc, 
and  caught  by  the  shaft  I,  in  the  same  way  as  before. 

4.  The  guide-bar  F'  traverses  through  one  interval  in  the 
opposite  direction  of  v/hat  F  did  in  No.  2,  and  the  carriages 
G'  are  pushed  through  the  warp  by  the  driving-bar  I',  to  the 
bolts  7c. 

5.  The  bar  F  shifts  back  to  its  former  place,  and  the 
carriages  G'  pass  through  the  warp  again  to  the  bolts  h'. 

6.  The  bar  F  shifts  as  it  did  in  No.  2,  and  the  carriages 
G  are  also  pushed  through  the  warp  to  the  bar  h'. 

While  the  latter  are  passing  the  point-bar,  L  makes  tho 
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motions  above  described,  and  carries  the  weft  (wbicb  had  been 
entwined  round  the  warp  by  the  motion  of  the  carriages)  upy 
to  make  a  new  line  of  holes. 

7.  The  bar  F  shifts  to  its  first  place,  and  the  bobbin- 
carriages  G,  are  pushed  through  the  warp  by  the  driver  l\  to 
the  bolts  h, 

8.  The  bar  F'  shifts,  as  in  No.  4,  and  the  carriages 
pass  through  the  warp  to  the  bolts  h', 

9.  The  bar  returns  to  its  original  place,  and  the  car- 
riages G'  pass  again  through  the  warp  to  the  bolts  h', 

10.  The  bar  F  shifts  again  as  in  No.  2,  and  the  carriages- 
G  are  pushed  through  the  threads  to  the  bolts  h'. 

11.  The  bar  F'  comes  to  its  original  place,  and  the 
carriages  G  pass  through  the  warp  to  come  again  to  the 
bolts  h. 

12.  The  bar  F'  shifts  or  traverses  once  more,  as  in  No.  4, 
and  the  carriages  G'  are  also  pushed  through  the  warp  to  the 
bolts  h.  During  the  last  movement,  and  before  the  guide-bar 
F'  comes  to  stand  in  its  original  place,  as  it  was  supposed  at 
No.  I,  the  other  point-bar  L'  quits  the  holes  formed  round 
its  needle-points  by  the  point-bar  L,  and,  after  being  drawn 
down,  falls  between  the  warp  and  weft  threads,  and  carries 
the  interlacements  of  the  latter  up  to  form  a  new  line  of  holes 
round  the  points  of  the  bar  L ;  and  now  the  same  series  of 
movements  begin  as  detailed  from  No.  i  to  No.  12. 

While  No.  9  is  performing,  that  is,  when  the  carriages  G 
are  about  to  be  pushed  through  the  warp  by  the  driving-bar 
Z,  to  the  bolts  h\  the  bolt  carrier-beam,  H',  is  shifted  or  tra- 
verses an  interval  of  two  bolts,  so  as  to  make  the  carriages  in 
the  line  G'  run  upon  the  bolts  which  lie  upon  the  right  of 
those  which  they  were  formerly  travelling  upon. 

Meanwhile,  before  the  second  line  of  carriages  follows,  as; 
in  No.  I  o,  the  beam  H'  has  shifted  to  its  former  place,  thus 
causing  the  carriages  to  come  again  upon  the  same  bolts  as 
before.  Before  these  carriages  G,  are  again  pushed  to  the 
bolts  A:,  the  beam  makes  another  shift  or  traverse  like  that 
previously  made,  after  which  the  carriages  G  move  to  the 
bolts  /c,  lying  to  the  left  of  those  which  they  were  travelling 
upon  before,  whilst  the  other  line  G,  after  the  beam  has 
shifted  to  its  original  position,  is  pushed  (in  No.  12)  to  the 
bolts  h,  lying  to  the  right  of  those  which  they  formerly  were 
upon. 
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On  the  ends  of  the  machine,  however,  one  carriage  of  the 
line  G  has  gone,  during  these  movements,  to  the  line  G', 
while  one  of  these  carriages,  on  the  line  G',  has  gone  over  to 
the  line  G ;  so  that  the  carriages,  viewed  in  a  body,  stand  as 
before,  though  the  individual  carriages  which  were  opposite 
to  one  another  are  now  working,  the  one  at  the  right  side^ 
and  the  other  at  the  left.  This  interchange  will  be  under- 
stood by  reflecting  that  when  the  carriages  G'  are  first  pushed 
through  to  the  bolts  k',  these  having  been  previously  shifted 
to  the  left,  that  carriage  which  is  most  to  the  left  of  the  line 
G  comes  after  the  replacement  of  H'  into  a  gate  of  the  combs 
k\  When  no  carriage  is  in  the  other  line,  it  must  remain 
there  till  it  is  pushed  by  the  driving-bar  l\  along  with  the 
carriages  into  the  line  G'.  This  carriage  has,  therefore,  now 
changed  its  position  from  the  line  G  to  the  line  G'.  Uj)on 
the  other  end  of  the  machine  a  similar  change  is  performed 
reciprocally.  Upon  this  end  of  the  machine  only  one  car- 
riage is  working  in  the  last  gate,  or  between  the  last  interval 
of  the  bolts.  This  carriage,  therefore,  travels  only  when 
either  the  line  G  or  G'  is  pushed  directly  from  the  driving- 
bars  I  or  but  is  otherwise  at  rest.  This  continues  to  take 
place  till  the  beam  H'  shifts  (traverses),  and  brings  the  line 
of  carriages  G  one  gate  to  the  left,  and  G'  one  gate  to  the 
right.  The  said  carriage  upon  the  right-hand  side  of  the 
machine  will  now  be  shifted  as  the  others  in  G,  the  line  G' 
having  got  two  other  carriages  extending  beyond  those  of  the 
line  G  upon  that  end  of  the  machine. 

These  movements  will  be  better  understood  by  means  of 
the  following  diagram,  which  shows  the  position  of  the  gates 

or  bolts  1,  and  the  carriages  of  both  lines,  which  are  repre- 
sented by  the  sign  |. 

Fig.  1.  2.  3.  4c  5. 

liiiiii  mm  mm  iiiiiiii 
mm  itttttti  iiiTmi  itttttii  mm 

Successive  Positions  of  Bobbins  in  the  Gates  of  the  Bolts. 

Pig.  I .  Before  any  change  takes  place  with  the  beam  H'» 
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2.  At  the  operation  No.  9. 

3.  At  tlie  operation  No.  10. 

4.  At  the  operation  No.  11. 

5.  At  the  following  operation. 

In  explaining  the  train  of  mechanism  in  this  lace-frame, 
the  first  thing  is  to  show  how  the  warp  is  gradnally  wound 
from  the  thread-beam  0,  upon  the  other,  or  lace-beam  D. 

M  is  a  shaft,  plate  X.,  fig.  2,  which  is  driven  from  the 
mill-shaft  bj  a  strap  running  over  the  usual  fast-and-loose 
rigger-pulleys.  From  this  shaft  motion  is  communicated  by 
wheel-work  to  the  other  main  horizontal  shaft  N,  which 
extends  through  the  whole  length  of  the  machine. 

Near  the  end  of  the  machine  opposite  to  that  represented 
in  plate  X.,  fig.  i,  a  cone  0  is  fixed  upon  the  shaft  N  (pi.  IX. 
fig.  1),  from  which  another  cone  P,  set  in  the  reverse  direc-  ^ 
tion,  is  driven  by  a  strap,  which  may  be  shifted,  or  made  to 
traverse  from  the  one  end  to  the  other  of  the  said  pair  of 
cones,  to  change  the  velocity  of  the  shaft  upon  which  the  cone 
P  is  fixed. 

The  end  of  this  shaft  bears  a  worm-screw,  which  drives  a 
wheel,  seen  in  dotted  lines  in  fig.  i,  plate  IX.,  upon  the  shaft 
O,  which  also  bears  a  worm- screw,  that  actuates  a  wheel 
attached  to  the  shaft  upon  the  end  of  the  thread-beam  C. 

E  is  the  guide  of  the  strap  fixed  upon  the  shaft  S,  which  is 
connected  by  an  arm,  and  the  link-rod  T,  to  the  arm  of  a 
bell-crank  lever  U,  which  presses  with  its  other  arm  upon 
the  thread  of  the  beam  C,  and  thereby,  with  the  decreasing 
diameter  of  the  beam,  shifts  the  strap  towards  the  larger 
diameter  of  the  cone  0,  and  to  the  smaller  of  the  cone  P,  so 
as  to  increase  the  speed  of  the  roller  C,  as  its  diameter  de- 
creases, or  to  equalize  its  surface  velocity,  that  is,  the  rate  of 
delivery  of  the  warp. 

Upon  the  shaft  N,  close  to  the  cone  O,  there  is  a  pulley, 
from  which  another  pulley  Y  is  driven  by  means  of  a  strap. 
The  shaft  of  the  pulley  V  drives,  by  means  of  two  bevel- 
wheels,  the  upright  shaft  W,  on  the  upper  end  of  v/hich  is 
another  conical  pulley  X,  which  drives  by  a  strap  the  conical 
pulley  Y,  on  an  upright  shaft.  Upon  the  end  of  this  shaft 
there  is  a  worm-screw  Z,  which  works  in  a  wheel,  seen  partly 
in  dotted  lines,  fig.  i.  This  wheel  has  upon  its  shaft  a  little 
pinion,  which  works  in  a  wheel  attached  to  the  end  of  tho 
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roller  D.  M'  is  a  lever,  with  a  fork  at  its  end,  to  guide  the 
strap  along  the  two  cones,  X  and  Y,  and  is  connected  by  a 
rod  W,  with  a  lever  O',  which  presses  upon  the  lace  wound 
upon  the  roller  D,  and  thereby  guides  the  strap  towards  the 
smaller  diameter  of  the  cone  Y,  and  diminishes  the  number 
of  revolutions  of  that  roller  as  its  diameter  increases  vvitli  the 
accession  of  lace. 

Upon  the  shaft  N,  there  are  likewise  two  eccentrics  5, 
upon  each  side,  and  one  t,  in  the  middle  of  the  machine, 
plate  X.,  figs.  I  and  2,  whose  use  will  be  presently  described. 
There  is,  moreover,  upon  each  end  a  pinion  u,  driving  the 
wheels  v,  which  have  three  times  the  number  of  teeth,  and 
travel,  therefore,  with  only  one-third  of  the  velocity  of  ii. 

Upon  each  of  the  short  shafts  of  these  two  v/heels  v,  there 
are  five  eccentrics  x,  y,  z,  and  z':  w  and  x  are  upon  both 
ends  of  the  machine  exactly  the  same,  and  consist  of  circular 
pulleys,  having  each  one  place  of  their  circumference  flattened. 
Upon  their  tops,  lever  arms  c,  slide,  whose  fulcrum  is  fixed 
upon  the  framing  A,  of  the  machine. 

Other  arms  turning  on  the  same  fulcrum  are  connected  by 
the  rods  d\  with  the  arms  e\  fixed  to  the  point-bars,  L  and 
L',  and  may  be  adjusted  with  the  arms  lying  upon  the  eccen- 
trics, by  means  of  screws,  in  order  to  bring  the  points  of  the 
two  bars  L  and  L',  into  the  proper  position,  and  into  the 
same  horizontal  line.  Each  of  these  bars  is  therefore 
depressed  at  once,  while  the  shaft  N,  makes  three  turnings. 

The  next  eccentric  y,  upon  the  shaft  of  the  wheel  is  a 
circular  plate,  with  three  notches  at  equal  distances,  each 
notch  being  in  length  about  one-twelfth  of  the  circumference. 
Upon  an  arm  which  lies  upon  this  plate,  and  therefore 
rises  and  falls  as  it  slides  over  the  circumference,  or  cut-out 
parts  of  the  plate  y,  presses  the  bell-crank  lever  g\  and  this, 
with  its  other  end  against  the  guide-bar  F,  which  is  thus 
shifted  at  three  periods  during  one  revolution  of  the  wheel 
and  shifted  back  as  many  times  by  a  spring  working  against 
the  other  end  of  the  bar  F.  Upon  the  other  end  of  the 
machine  there  is  a  similar  eccentric,  with  this  difference,  that 
the  notches  in  the  latter  stand  opposite  to  those  in  the  eccen- 
tric y.  Thus  it  serves  to  shift  the  bar  F,  likewise  three  times 
to  the  side,  which  is  then  pushed  back  as  many  times  by  a 
spring  li\  working  on  the  end  represented  in  fig.  i,  plate  X. 
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The  eccentric  2;  is  a  circular  plate  witli  two  notches,  com- 
prising, with  the  intervals,  about  one-fourth  part  of  the  cir- 
camference.  Upon  a  lever  or  arm  which  slides  upon  it,  and 
is  made  to  sink  when  the  notches  pass  (see  fig.  i),  stands  the 
rod  ^',  which  is  connected  by  a  bell-crank  lever  s',  and  thus 
shifts  the  beam  H',  twice  during  each  revolution  of  the  wheel 
V,  or  during  three  revolutions  of  the  shaft  N.  Upon  the  other 
end  of  the  machine  there  is  a  similar  plate,  having  only  pro- 
jections of  a  similar  shape  and  size  to  the  notches  in  the  plate 
z,  in  order  to  bring  the  beam  H',  back  when  it  has  been 
moved  by  the  eccentric  of  the  other  end. 

2j  is  a  spiral  arm,  which  works  on  one  or  other  of  two  studs 
at  the  ends  of  the  two-armed  lever  t,  shown  in  fig.  i,  pi.  IX. 
and  fig.  2,  pi.  X.  in  dotted  lines  only,  as  full  lines  would  have 
covered  the  other  parts.  This  lever  is  suspended  from  the 
fulcrum  u' ;  and,  being  moved  either  the  one  y»^ay  or  the  other 
by  the  arm  z',  is  made  to  press  with  one  of  the  set  screws  v'y 
against  one  of  the  rods  ;  and  whilst  this  is  drawing  down 
the  point-bar  L  or  L',  it  moves  one  of  these  bars  with  its 
points  out  of  the  holes  of  the  lace. 

to',  fig.  I,  pi.  X.  is  a  horizontal  shaft,  extending  through 
the  whole  length  of  the  machine,  and  having  at  each  end  an 
arm  (represented  by  dotted  lines,)  connected  by  a  link  with 
the  end  frame  of  the  driving-bars,  I  and  I',  fig.  2  plate  X.,  and 
fig.  I ,  plate  IX. 

In  the  middle  of  the  said  shaft,  iv',  there  is  another  arm, 
on  whose  end  there  is  a  roller  working  in  the  eccentric  slot 
of  the  plate,  t  (  see  fig.  2,  plate  X.),  by  which,  therefore,  the 
carriages  with  their  bobbins  are  pushed  from  one  bolt  or 
comb  to  the  other,  and  back  again,  during  each  revolution  of 
the  shaft,  N. 

The  eccentrics,  s,  upon  each  end  of  the  machine,  move  a 
bar,  x',  up  and  down,  the  under  end  of  which  is  guided  by 
a  lever,  whose  fulcrum  is  fixed  to  the  frame-work,  A,  and 
slides  with  a  friction-roller  upon  the  said  eccentric.  The 
top  end  of  each  of  these  bars  is  toothed,  and  works  in  a 
toothed  segment,  i/J^on  one  end  of  each  of  the  shafts  I  and  I' ; 
thus  giving  motion  to  the  locker-bars  n  and  0,  which  draw 
the  carriages  through  the  warp-threads. 
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Bobbin-filling, 

For  winding  the  threads  upon  the  bobbins  of  tlic  lace-frame 
an  ingenious  macbine  is  employed,  by  means  of  wbicb  from 
100  to  200  bobbins  may  be  filled  at  once  witli  equal  uni- 
formity and  expedition.  Tlie  thread  is  previously  wound 
upon  a  cylinder  or  drum,  somewhat  like  the  parallel  yarns 
upon  a  warp-beam ;  and  from  that  drum  the  bobbins  get 
their  supply. 

Fig.  129  is  a  side  view,  and  fig.  130  a  plan  of  this  elegant 
machine.  A  is  the  drum  filled  with  yarn  in  parallel  lines ; 
B  is  a  horizontal  shaft,  with  a  pulley,  C,  made  fast  to  it, 
which  is  actuated  by  a  trap  from  the  pulley,  D.  The  latter 
is  fixed  upon  a  shaft,  E,  which  is  turned  by  the  handle,  F. 


Fig.U29.— Bobbin-filling  Machine.   Side  View.   Scale,  about  two  inches  to  the  foot. 
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One  end  of  tlio  shaft  or  spindle,  B,  projects  beyond  its 
bearings  to  serve  as  an  axle,  to  receive  the  bobbins  a,  a,  slid 
upon  it  close  to  each  other ;  the  feathered  edge  formerly 
mentioned  extending  along  the  shaft,  adapted  to  the  notch  in 
the  side  of  the  central  hole  of  each  bobbin  to  prevent  the 
rotation  of  the  bobbins  round  the  shaft. 


h  and  e  are  two  slips  of  brass-plate,  pierced  with  a  series  of 
slits  corresponding  to  the  number  of  bobbins  to  be  filled,  and 
through  which  the  threads  are  conducted  from  the  drum, 
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to  be  woimd  upon  the  bobbins  by  tbeir  rotation  with  tlio 
sbaft,  B.  The  winder,  a  young  woman,  instantly  notices 
whenever  a  thread  happens  to  break,  because  the  train  of 
them  is  led  above  a  horizontal  table,  painted  black.  That 
the  bobbins  may  be  filled  each  time  mth  the  same  quantity 
of  thread,  equal,  upon  an  average,  to  i  oo  yards,  the  machine 
is  so  contrived  as  to  throw  itself  out  of  gear,  and  stop,  after 
the  desired  number  of  revolutions. 

Upon  the  shaft  of  the  drum.  A,  there  is  a  conical  pulley, 
d,  from  which  another  conical  pulley,  e,  set  the  reverse  way, 
is  driven  by  a  band.  Upon  the  shaft  of  the  latter  pulley 
there  is  a  pinion  working  in  the  little  wheel,  /,  and  thus 
actuating,  by  another  pinion  on  its  shaft,  the  wheel,  g,  near 
the  circumference  of  which  there  is  a  stud,  i,  which,  after 
each  revolution  of  the  wheel,  g,  depresses  the  lever,  li.  This, 
on  rising,  meets  the  catch,  Z,  fixed  upon  the  shaft,  E,  and 
stops  that  shaft  after  it  has  made  a  sufficient  number  of  revo- 
lutions to  fill  the  bobbins  upon  the  spindle,  B.  Since  the 
diameter  of  the  drum.  A,  progressively  diminishes  as  the 
threads  are  unwound  from  it,  whereby  it  gives  off  less  thread 
at  each  successive  revolution,  the  speed  of  the  little  wheel 
must  be  proportionally  diminished,  in  order  to  allow  the 
successive  sets  of  bobbins  tojbe  filled  to  the  same  degree  as 
at  first.  This  equation  is  produced  by  the  gradual  shifting 
of  the  band  from  the  larger  extremity  of  the  cone,  d,  towards 
the  smaller,  and  of  course  from  the  smaller  extremity  of  e  to- 
wards the  larger.  The  band  is  guided,  as  usual,  by  a  forked 
handle,  seen  in  dotted  lines,  at  p,  fig.  129.  It  is  attached  to 
one  end  of  a  bell-crank  lever ;  the  other  end  being  connected 
by  a  rod,  m,  with  the  lever,  n,  which  is  pressed  by  a  counter- 
weight 0,  against  the  thread  upon  the  drum.  A,  thus  rising 
and  shifting  the  fork  of  the  strap,  in  proportion  as  the  threads 
are  unwound  from  the  said  drum. 

There  are  several  terms  peculiar  to  the  lace  manufacture. 
The  gauge,  or  points,  means  the  number  of  gates  in  one  inch 
of  the  bolt,  or  slits  in  the  comb ;  and  indicates,  of  course, 
the  number  of  bobbins  in  an  inch  of  the  double  tier.  Thus, 
gauge  nine  points  means  nine  gates  in  one  inch  of  the 
machine. 

A  rack  is  a  certain  length  of  work  counted  in  the  diagonal 
direction  in  which  bobbin-net  lace  is  woven  ;  it  contains  240 
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holes  or  meslies.  This  diagonal,  like  that  of  the  parallelo- 
gram of  forces,  in  mechanics,  results  from  the  vertical  motion 
of  the  warp-threads  in  their  constant  progress  from  the  warp- 
beam  below  to  the  lace-beam  above,  combined  with  the  trans- 
verse horizontal  motion,  or  march  and  counter-march  of  the 
weft-thread  along  with  the  bobbins.  Well-made  lace  has 
the  meshes  elongated  a  little  in  the  direction  of  the  selvage. 

The  common  gauge  used  is  sixteen  holes  in  the  inch,  up 
and  down, the  machine,  for  ten  bobbins  transversely.  Cir- 
cular bojt  machines,  represented  in  plates  IX.  and  X., 
produce, '  by  steam-power,  fully  360  racks  each  per  week, 
working  1 8  hours  per  day,  with  a  relay  of  superintendents. 

It  is  the  back  bolt-bar  only  which  shogs  or  traverses  ;  it 
moves,  with  its  carriages,  one  step  or  gate  at  a  time,  to  the 
left  and  back  again.  The  movements  are  as  follows : — ^At 
the  commencement  the  needle-points  are  supposed  to  be  all 
in  one  line,  aiid  both  tiers  of  carriages  to  be  in  the  front  comb 
or  bolt. 

ist  momment.  Front  guide-bar  shogged  to  the  right  with 
the  front  warp-threads,  and  the  carriages  are  divided  between 
the  two  combs  or  bolts,  one  half  (about  600)  in  each. 

2 .  Both  tiers  of  carriages  moved  into  the  back  comb  ;  front 
guide-bar  shogged  to  the  left. 

3.  The  carriages  again  parted  equally  between  the  two 
combs ;  back  guide-bar  shogged  one  step  to  the  left,  with  the 
back  warp -threads. 

4.  Carriages  all  moved  into  the  front  comb  ;  back  guide- 
bar  to  the  right. 

5.  Carriages  parted  between  the  combs  ;  front  guide-bar  to 
the  left. 

6.  Carriages  all  into  back  comb  ;  back  guide-bar  to  the  left. 

7.  Carriages  parted ;  back  bar  to  the  right. 

8.  Carriages  into  front  comb  ;  front  guide-bar  to  the  right. 

9.  Carriages  parted ;  front  guide-bar  to  the  left,  and  back 
comb  to  the  left,  with  its  tier  of  carriages. 

10.  Carriages  all  into  the  back  comb ;  back  bolt-bar  to  the 
right ;  guide-bar  stationary. 

1 1 .  Carriages  parted ;  back  comb  shogged  to  the  left,  and 
back  guide-bar  also  to  the  left, 

12.  Carriages  all  into  front  comb;  back  guide-bar  to  the 
right ;  back  comb  to  the  right. 
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The  inarch  and  counter  march  of  the  bobbins,  with  the 
simultaneous  movements  of  the  warp-threads,  may  be  rendered 
intelligible  to  every  capacity  by  making  a  row  of  parallel  slits 
in  a  couple  of  playing-cards,  to  represent  the  gates  of  the  two 
opposite  bolts  or  combs,  into  which  a  series  of  buttons  may 
be  slid  by  their  shanks,  to  represent  the  carriages.  The  two 
cards  being  laid  down  flat  upon  a  table,  with  the  two  sets  of 
slits  fronting  each  other,  the  following  six  changes  of  position 
may  be  made,  in  correspondence  with  those  of  the  lace- 
machine  : —  .^''^^^'^^^^ 

1.  Move  the  back  comb,  or  card,  one  slit  t/^tl^e  le^.^ 

2.  Shift  all  the  buttons  upon  the  back  cam^a]^  sh^V^^  the 
back  card  one  step  to  the  right — its  primitwe  jDOsi^^^  \ 

3.  Part  the  buttons  between  the  two  cardJ;^|^n  o<id  one  V^^i 
now  remain  upon  the  back  card,  at  the  left  7'  \ 

4.  Move  the  back  card  one  slit  to  the  lef^'^d  tT^  W^g 
all  the  buttons  into  the  front  card.  K        ^  k'"| 

5.  Move  the  back  card  one  slit  to  the  rigfi^^-^4ts'i^4Fi^|fal 
position.  \^   ' ' '  ^ 

6.  Both  sets  of  buttons  have  advanced  one  step  to^tfe^lnght, 
and  there  will  remain  an  odd  one  upon  the  rightt  end  of  the 
front  cards,  while  one  has  come  from  the  rear  to  the  front  at 
the  left  end,  indicating  the  commencement  of  the  counter- 
march.* 

Many  patents  have  been  obtained  for  improvements  in  lace- 
machinery,  which  have  for  their  object  to  make  breadths  of 
lace  with  selvages, — that  is,  to  make  such  divisions  in  the 
broad  sheet  of  net  as  shall  allow  of  its  being  separated  into 
distinct  strips,  or  narrov/  breadths  as  ribands,  with  perfect 
edges. 

This  object  had  been  readily  effected  in  Lever's  and  in 
some  other  constructions  of  lace-making  machinery ;  parti- 
cularly the  circular  bolt  of  Mr.  Morley,  which  was  used  for 
that  purpose  by  him  immediately  after  its  first  invention  ;  and 
it  has  been  likewise  regularly  used  ever  since  by  the  trade,  to 
whom  he  most  liberally  left  it  open,  though  it  was  the  greatest 
practical  improvement  ever  made  upon  the  original  bobbin- 
net  apparatus.  At  first  Mr.  Morley's  locker  bars  had  only 
one  plate  or  blade,  constituting  the  machine  now  called  the 

*  See  Mr.  Morley's  excellent  observations  upon  the  preceding  ac- 
count of  bobbin-net  in  note  A,  at  the  end  of  this  volume. 
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Single-locker  Circular  Bolt,  In  tlie  year  1824  lie  added 
another  plate  to  each  of  the  locker-bars,  which  was  a  further 
improvement  of  importance  as  to  the  machines  for  making 
plain  net,  though  it  was  an  obstruction  to  the  making  of 
breadths  upon  them.  This  machine  is  now  distinguished 
from  the  former  by  the  title  Douhle-locTcer,  Croft's  two 
patents  of  February  and  December,  1832,  are  for  a  method 
of  making  breadths,  upon  Mr.  Morley's  second  improvement. 

I  shall  select  an  outline  of  Mr.  Croft's  first  plan,  as  being 
probably  more  intelligible  to  the  general  reader.  His  second 
plan  is  undoubtedly  preferable  in  practice,  but  is  not  so 
well  adapted  for  illustrating  the  method  of  manufacturing 
quillings. 

Fig.  131  represents,  in  partial  section,  the  operative  parts 
of  a  circular  bolt  machine,  with  double-bladed  locker-bars  ; 
and  in  which  figure  the  present  improved  parts  are  added,  a 


Fig.  131.— Croft's  Machine  for  Bobbin-net  Breadths  with  Selvages. 

shows  the  situation  of  the  front  range  of  circular  bolts  or 
combs ;  h  the  back  range ;  c  and  d  are  the  double  tier  of 
bobbins  and  carriages,  in  one  of  which  ranges  there  must  be 
one  bobbin  more  in  number  than  in  the  other ;  e  is  the  front 
driving-bar,  /  the  back  driving-bar,  which,  by  vibrating, 
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strike  against  the  carriages  c  and  d  cause  tliem  to  slide  to 
and  fro  on  tlie  circular  bolts  a  and  h.  The  front  looker-bar 
with  its  two  blades  is  shown  at  g,  and  the  back  locker-bar  at 
h.  These  bars  have  reciprocating  rotatory  movements  on 
their  axis,  for  the  purpose  of  causing  their  blades  to  strike 
against  the  tails  of  the  bobbin-carriages,  in  order  to  pass  them 
through  the  warp-tln-eads  in  the  middle. 

The  evolution  and  the  mechanism  for  effecting  these  move- 
ments, and  also  the  shogging  or  lateral  movements  of  the 
circular  bolts,  are  well  understood  as  causing  the  threads 
from  the  bobbins  to  cross  each  other,  and  form  the  tops  and 
bottoms  of  the  meshes,  and  by  twisting  round  the  warp- 
threads  proceeding  from  the  roller,  ^,  through  the  guides  y, 
to  produce  the  sides  of  the  meshes ;  the  carriages  being,  by 
these  means,  made  to  move  in  zigzag  directions,  and  so  travel 
through  the  whole  series  of  front  combs  or  bolts  in  one 
direction,  and  of  the  back  combs  or  bolts  in  the  opposite 
direction. 

If  these  movements  of  the  entire  ranks  or  tiers  of  bobbins 
and  carriages  were  uninterrupted,  the  bobbins  would  each,  as 
they  severally  arrived  by  their  zigzag  course  at  the  ends  of 
the  ranges  of  bolts  or  combs,  pass  over  and  return  along  the 
opposite  range,  forming  a  finish  to  the  meshes,  or  a  perfect 
selvage  at  each  of  the  outer  edges  of  the  broad  sheet  of  net,  by 
twisting  the  bobbin-threads  round  the  outer  warp-threads.  If, 
however,  one  of  these  bobbins  and  carriages  were  removed 
from  the  front  range  of  bolts  'or  combs,  so  as  to  leave  an 
opening  in  the  series  of  bobbins,  an  interruption  would  take 
place  in  the  formation  of  the  meshes  of  the  net  at  those  places 
where  the  bobbin  was  wanting.  If  single  bobbins  were  v/ith- 
drawn  from  the  range  in  several  places,  the  same  interruption 
would  take  place  in  the  formation  of  the  connecting  meshes 
opposite  to  those  blanks,  and  the  broad  sheet  of  net  would  be 
separated  at  those  parts  into  strips  or  ribands,  technically 
called  "  hreadtlis, as  the  bobbins,  on  their  severally  arriving 
at  the  end  of  the  intended  breadth,  would  become  what  are 
called  "  turn-again  hohhins that  is,  they  would  pass  over  to 
the  opposite  range  of  bolts  or  combs,  and  travel  in  the  reverse 
direction,  forming  selvages  round  the  warp-thrcads  at  those 
parts  of  the  sheet  of  net,  and,  conseq^uently,  separate  it  into 
strips. 
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As,  however,  it  is  necessary  that  the  several  narrow  stripe 
of -lace  so  produced  should  be  connected  together,  and  made 
to  form  one  broad  sheet,  additional  bobbins,  as  called 
^^ivMpping  bohhins"  are  placed  in  the  back  combs  or  bolts 
opposite  to  each  of  these  spaces,  in  order  to  be  occasionally 
brought  into  operation,  merely  to  carry  a  single  thread  round 
the  two  selvages,  for  the  purpose  of  whipping  or  lacing  them 
together. 

These  whipping-bobbins,  k,  are  required  to  be  held  back 
when  the  range  or  tier  of  bobbins,  d,  are  driven  by  the  bar,  /, 
toward  the  middle  ;  to  allow  of  which  a  horizontal  platCy 
seen  edgemse  at  I,  af&xed  to  the  front  of  the  bar,  has  saw« 
gates  or  openings  cut  in  it  opposite  to  each  whipping-car- 
riage ;  so  that  when  the  bar,  /,  with  plate,  I,  advances  to  drive 
the  bobbin-carriages,  the  whipping-bobbins,  h  remain 
stationary  in  the  back  parts  of  the  combs  or  bolts  ;  but  when 
it  is  required  to  bring  these  whipping-carriages  forward  also, 
then  the  saw-gates  or  openings  in  the  plate,  /,  are  covered  by 
a  sliding  piece,  m,  formed  as  a  comb,  which  is  attached  to  a 
bar,  n,  in  front  of  the  driving-bar,  f,  and  is  moved,  when 
required,  by  what  is  termed  a  shogging  apparatus,  at  the  end 
of  the  machine. 

The  double-bladed  lockers  could  not  be  made  to  work  the 
ordinary  bobbins  without  bringing  forward  the  whipping 
bobbins,  7c,  with  them,  and  entangling  those  carriages  in  the 
warp-threads  at  the  time  of  shogging  the  bolts  or  combs  : 
neither  will  a  locker,  with  double  blades,  allow  the  turn-again 
carriages  to  remain  behind  when  it  is  necessary  to  perform 
transfer ;  consequently  such  machines  have  not  been  found 
capable  of  producing  broad  sheets  of  lace  divided  into  breadths. 
This  difficulty  is  overcome  by  the  employment  of  forked  arms, 
or  levers,  p,  called  pickers,  which  are  employed  for  pushing 
back  the  carriages  of  the  turn-again  and  whipping  bobbins 
preparatory  to  shogging  the  bolts  or  combs. 

The  series  of  pickers,  p,  are  fixed  upon  horizontal  bars, 
(/,  which  turn  upon  pivots,  hanging  in  bent  levers,  r,  r,  the 
lower  ends  or  longer  arms  of  these  levers  being  acted  upon  by 
a  cam-wheel  or  some  other  suitable  contrivance,  at  such  times 
as  it  may  be  necessary  to  raise  and  throw  back  the  pickers,  as- 
shown  by  dotted  lines. 

By  this  raising  the  picker,  p,jp,  the  turn  again,  and  also  the 
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vrhipping  carriages,  are  driven  back  in  the  bolts  or  combs, 
after  tbe  double-bladed  locker  bars  have  acted  upon  them  ; 
and  at  the  same  time  that  the  pickers  rise  up,  the  sliding 
plate,  m,  on  the  top  of  the  bar,  Z,  moves  laterally  for  the 
purpose  of  throwing  open  the  recesses  or  saw-gates,  into 
which  the  whipping  bobbin  carriages  are  thereby  allowed  to 
retreat. 

As  soon  as  the  outermost  blade  of  the  locker  has  passed 
clear  of  the  teeth  of  the  carriages,  the  pickers  fall  from  their 
elevated  position,  and  allow  the  turn-again  carriage  to  bo 
operated  upon  in  the  usual  manner.  Attached  to  the  back 
locker  bar,  h,  is  an  extra  blade,  s,  the  object  of  which  is  to 
present  itself  against  the  tooth  of  the  whipping  carriages  after 
the  pickers  have  retreated,  and  thereby  prevent  it  from 
falling  by  its  o\vn  gravity,  between  the  warp-threads  at  the 
time  of  shogging. 
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BOOK  lY. 

PRESENT  CONDITION  AND  STATISTICS  OF  THE  COTTON 
MANUFACTURE. 


CHAPTEE  I. 

COTTON  MANUFACTURE  OF  THE  UNITED  KINGDOM. 

It  is  a  truth  woll  established  at  the  present  day,  that  trade 
tends  to  distribute  itself  in  various  countries  in  the  joint  ratio 
of  their  natural  resources,  and  the  industry  of  their  inha- 
bitants, without  much  regard  to  diplomatic  considerations. 
Political  catastrophes,  such  as  civil  and  foreign  wars,  are 
accidents  which  may  derange  this  distribution  for  awhile,  but 
whenever  they  cease  to  act,  the  nations  begin  again  to  develop 
their  peculiar  faculties,  and  to  convert  them  into  substantial 
elements  of  prosperity.  Great  mistakes  have  long  prevailed 
concerning  the  causes  of  the  predominance  of  British  manu- 
factures ;  some  having  ascribed  it  (as  the  French  prohibi- 
tionists still  do)  to  our  navigation  laws,  some  to  our  com- 
mercial treaties,  and  others  to  our  vast  colonial  possessions. 
These  causes  undoubtedly  contributed  somewhat  to  the 
encouragement  of  our  nascent  industry,  but  to  no  very  great 
extent :  and  they  are  now  nearly  inoperative.  It  is  to  our  coal, 
iron,  rivers,  seaports,  canals,  highways,  capital,  and  the  skill 
employed  in  agriculture  and  the  arts  ;  or  the  natural  resources 
of  our  peaceful  island,  tm^ned  to  good  account — that  our 
large  share  in  the  trade  of  the  world  is  to  be  ascribed. 

The  spirit  of  the  age  tends  toward  commercial  liberty, 
wherever  fiscal  regulations  allow  it  to  follow  its  own  course. 
Even  the  new  German  confederacy,  however  impolitic  in  some 
respects,  may  be  regarded  as  the  first  and  great  measure  of 
enfranchisement  by  removing  custom-house  trammels  from 
its  internal  trade. 

England  has  for  several  years  adopted  the  liberal  system.  • 
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not  for  tlie  purpose,  as  has  been  said,  of  a  decoy,  under  which 
she  may  invade  foreign  markets,  and  in  obedience  to  the  force 
of  circumstances.  Her  patent  monopoly  expired  with  the 
v/ar,  in  consequence  of  the  rival  industry  of  other  nations. 
The  famous  treaty  of  Methuen,  which  converted  Portugal  into 
an  English  colony,  exists  no  more  ;  free  intercourse  is  now 
permitted  between  that  country  and  every  other ;  and  this 
diplomatic  event,  which  would  have  excited  a  great  sensation 
in  Europe  fifty  years  ago,  has  passed  over  in  our  days  almost 
unperceived,  as  the  natural  and  inevitable  result  of  the  pro- 
gress of  opinion.  Cromwell's  celebrated  Navigation  Act  has 
been  rendered  nearly  non-effective  by  the  assimilation,  in 
many  cases,  of  the  French,  American,  and  German  shipping 
with  the  British.  Even  the  recent  ministerial  inquest  of 
France,  at  which  the  friends  of  free  trade  and  the  partisans 
of  prohibition  came  into  close  conflict,  shows  not  only  the 
stubbornness  of  the  tortuous  roots  shot  forth  under  commercial 
restriction,  but  the  barrenness  of  the  whole  protective  system, 
and  will  unquestionably  lead  to  its  modification  at  no  distant 
date. 

In  the  "  PMlosopliy  of  Manufactures,''  having  devoted  Chap- 
ter III.  of  Book  I.  to  the  Topograpliy  and  Statistics  of  the 
factory  systemj — including  the  four  great  divisions  of  the 
textile  manufactures — the  cotton,  woollen,  linen,  and  silk — I 
may  refer  my  readers  to  the  causes  there  assigned  why  one 
district  is  chiefly  oecupied  with  manufactures,  and  another 
with  agriculture  ;  why  one  selects  cotton,  another  wool,  and 
a  third  linen,  as  the  main  object  of  its  industry. 

The  actual  amount  of  the  cotton  manufactures  of  the 
United  Kingdom  has  been  estimated  upon  different  principles, 
and  with  considerably  different  results. 

From  the  multiplied  observations  which  I  have  had  oc- 
casion to  make  in  spinning-factories,  I  think  the  produce  of 
each  spindle,  on  an  average,  of  mules,  throstles,  and  self- 
actors,  may  be  fairly  taken  at  20  hanks  of  the  average  counts 
of  40's  or  half  a  pound  weight  of  yarn,  per  week  of  69  hours. 
This  is  2  5  per  cent,  under  the  produce  of  Mr.  Orrell's,  and 
most  of  the  modem  mills  ;  and  50  per  cent,  under  that  of 
Sharp  and  Eoberts'  self-actors.  But  I  consider  it  a  fair 
average  of  weight,  taking  into  account  the  smaller  produce  of 
the  finer  spinning-mills. 
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The  quantity  of  cotton  delivered  and  used  last  year,  ending 
in  May  1836,  for  home  consumption,  may  be  fairly  assumed 
in  round  numbers  at  330  millions  .of  pounds,  or  very  nearly 
one  million  of  bags,  most  of  wbicb  exceed  300  pounds  in 
weight.  In  fact,  Messrs.  George  Hole  and  Co.,  the  eminent 
cotton  brokers,  of  Liverpool,  in  their  annual  statement,  rate 
the  average  weight  of  the  bags  at  about  335  pounds.  In  300 
working  days,  or  50  weeks  of  six  days,  25  pounds. will  be  spun 
per  spindle.  Hence,  after  deducting  one-tenth  for  waste,  300 
millions  divided  by  25  =  12  milHong,  will  represent  the 
number  of  spindles  at  present  at  work  in  the  United  King- 
dom.   I  believe  this  statement  to  be  not  far  from  the  truth. 

If  we  reckon  each  stretch  of  a  mule  to  be  5  8  inches,  and 
three  stretches  of  40's  to  be  made  in  one  minute,  equal  to  14J 
feet,  then  870  feet  will  be  spun  per  hour  ;  870  yards,  or  a 
hank  and  30  yards,  in  three  hours  ;  and  nearly  four  hanks  in 
the  day ;  which  amount  to  about  24  hanks  a-week.  But  in 
the  best  modern  mills,  a  stretch  of  from  30's  to  40' s  weft  is 
made  in  less  than  20  seconds.  We  are,  therefore,  safe  to  as- 
sume 1 2  millions  as  the  actual  number  of  spindles  in  activity  ; 
since  in  60' s,  and  in  still  higher  counts,  only  two  stretches 
are  made  in  a  minute,  and  in  counts  above  140's  only  one 
stretch.  In  the  finest  numbers,  a  minute  and  a  half,  or  even 
two  minutes,  are  employed  in  completing  a  stretch. 

Suppose  a  stretch  for  120's  to  take  one  minute,  then  only 
five  hanks  would  be  spun  in  a  week  by  each  spindle ;  or  120 
hanks,  weighing  one  pound,  in  24  weeks,  which  is  very 
nearly  half  a  year.  At  this  rate  no  less  then  1 50  millions  of 
spindles  would  be  required  to  spin  the  330  millions*  of 
pounds  of  cotton-wool  last  year  delivered  out  for  consumption. 
I  have  seen  1 70's  spun  at  the  rate  of  a  stretch  per  minute  ; 
but  in  only  one  mill  at  Manchester,  conducted  by  a  truly 
scientific  spinner. 

Dr.  Cleland,  in  his  elaborate  "  Statistics  of  Glasgow,''  enume- 
rates the  mule  and  the  throstle-spindles  at  work  in  Lanark- 
shire, in  1831  ;  the  former  being  591,288,  the  latter  48,900; 
which  numbers  are  nearly  as  twelve  to  one.  It  is  probable 
that  the  same  proportion  may  be  applicable  to  the  whole 
spinning-mills  of  Scotland.    But  in  those  of  England  it  will 

Allowing  in  round  numbers  10  per  cent,  of  waste. 
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not  liolcl,  on  account  of  the  great  demand  for  tlirostle-yarn  for 
the  fustian  and  velveteen  fabrics. 

It  appears  from  the  minute  survey  made  by  Mr.  Crompton, 
in  1812,  that  from  foui^.to  five  millions  of  spindles  were  then 
going  upon  his  mule  principle.  Mr.  Kennedy  estimated  the 
nmnber  of  mule-spindles  in  1829  at  ^^C)ut  seven  millions.* 
It  is  to  be  regretted  that  the  factory  inspectors  had  not  been 
instructed  to  enrich  the  statistics  of  the  cotton  manufacture 
with  a  register  of  the  numbers  of  mule  and  throstle  spindles 
at  work  in  each  factory  under  their  superintendence.  This 
information  would  be  very  valuable  to  the  spinning  trade 
itself,  and  would,  I  am  sm^e,  be  most  readily  afforded  by  its 
members.  It  would  exliibit  the  condition  of  the  business 
more  accurately  than  any  other  document,  and  would  be 
peculiarly  instructive  in  reference  to  the  natm^e  of  children's 
employment.  At  the  throstle-frames,  young  persons  under  1 7 
or  1 8  are  seldom  or  never  employed. 

The  quantity  of  cotton-wool  delivered  for  the  home  con- 
sumption of  Great  Britain,  in  1829,  was  745,200  bags  = 
223,560,000  lbs.,  which  is  to  that  in  1835,  in  the  ratio  of  7 
millions  of  spindles  to  10  millions  and  300,000.  In  1829 
average  weight  of  a  bag  is  stated  by  Messrs.  Holt  at  only 
280  lbs. ;  so  that  the  economy  of  package  has  increased  since 
that  time  in  the  proportion  of  3  3  5  to  2  80,  or  1 2  parts  upon  100. 

If  we  assume  the  number  of  mule-spindles  to  be  to  that  of 
throstle-spindles  as  8  to  i,  we  shall  have  loj  millions  of 
mule-spindles,  and  millions  of  throstle-spindles  as  the 
total  spinning  power  of  the  United  Kingdom  at  the  present 
time,  March  1836. 

The  following  estimate  for  1817  was  published  by  Mr. 
Kennedy,  in  the  third  volume  of  the  "  Memoirs  of  the  Man- 
chester Society.'' 

Quantity  of  raw  cotton  consumed  or  con- 
verted into  yarn,  in  Great  Britain  and  Ireland,  Pounds, 
was  110,000,000* 

Loss  in  spinning  estimated  ij  oz.  per  lb.    .  10,312,500 

Quantity  of  yarn  produced        .        .       .  99,687,500 

*  Memoir  of  Samuel  Crompton,  p.  7. 

t  By  the  official  returns  of  the  Custom-house,  124,9,12968  lbs.  were 
imported;  8,155,442  lbs.  exported;  and  116,757,526  lbs.  retained  for 
^consumption.  This  year  was  one  of  great  manufacturing  depression. 
The  muslin  weavers  were  in  a  state  little  short  of  starvation. 
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!N"umber  of  hanks  (supposing  tlie  average  to  Pcimds. 
be  40's  to  tlie  pound)  3,987,500,000 

Number  of  spindles  employed  (each  spindle 
being  supposed  to  produce  two  banks  per  day, 
and  300  working  days  in  the  year)       .  .  ^5^455833 

Number  of  persons  employed  in  spinning 
(supposing  each  to  produce  120  hanks  per 
day)  110,763 

Number  of  horses'  power  employed  (sup- 
posing 4^  oz.  of  coal  to  produce  i  hank  of 
No.  40,  and  180  lbs.  of  coal  per  day  equal  to 
one  horse's  power)  20,768 

Were  we  to  adapt  Mr.  Kennedy's  proportions  to  the  present 
increased  consumption  of  cotton  wool,  v/hicli  is  about  three 
times  the  quantity  then  assigned  by  him,  we  should  be  led  to 
estimate  the  spindles  at  19,937,4995  cotton-spinning 
operatives  at  332,289 — a  number  far  above  the  truth.  But 
if  we  admit  that  fulhj  three  hanks  of  40's  are  now  spun  per 
diem,  instead  of  two,  as  in  1829,  which  from  the  facts  "above 
adduced,  we  are  well  warranted  to  do,  then  the  number  of 
spindles  will  be  reduced  from  Mr.  Kennedy's  estimate  to  about 
1 2  millions,  as  directly  deduced  in  my  first  statement.  His 
number  of  spinning  operatives  would  need  to  be  reduced  in 
a  greater  proportion  than  one-third.  The  returns  of  the 
factory  inspectors  last  year  gave  the  number  of  operatives,  of 
all  descriptions,  engaged  in  cotton-mills  as  229,382,  to  which, 
if  Vv^e  add  20,618  as  the  increase  since,  vv^e  shall  raise  their 
present  number  to  250,000.  But  of  these  undoubtedly 
60,000,  at  least,  are  engaged  in  tending  the  pov/er-looms  and 
dressing-machines  subservient  to  them  ;  so  that  the  number 
of  operatives  engaged  in  spinning,  and  in  the  processes  pre- 
paratory to  it,  cannot  exceed  1 90,000 ;  and  is  more  probably 
about  180,000. 

The  cotton-mill  operatives  in  Scotland  form  one-seventh  of 
the  whole  number  thus  employed  in  the  United  Kingdom. 
But  as  much  of  the  yarn  spun  in  Scotland  is  for  the  muslin 
weavers,  its  average  fineness  is  so  far  above  40's  as  to  have 
induced  an  eminent  statistical  writer*  to  ^  regard  50's  as  the 

*  John  W.  Co  well,  Esq.,  in  "Supplementary  Report  of  the  Factory 
Commission." 


OF  THE  COTTON  MANUFACTURE. 


315 


probable  mean  grist  of  cotton-yarns  spun  in  tlie  United 
Kingdom. 

There  is  a  remarkable  document,  entitled  "List  I.  in  tlio 
Tables  extracted  from  tlie  Eeturns  to  tlie  Lancashire  Forms 
of  Inquiry,  by  Mr.  S.  Stan  way,  comprehending  151  mills, 
from  which  complete  Returns  were  made,"  according  to  the 
tabular  forms  issued  at  Manchester  on  the  17th  and  20th  of 
May,  and  20th  of  June,  1833,  rnider  the  direction  of  the 
Factory  Commissioners.  This  very  instructive  table  is 
reprinted  in  the  Appendix  to  the  first  volume  ^of  this  work, 
page  336. 

The  sum  of  average  counts  in  the  first  page 
of  the  original  folio  table  is     .       .       .       ,      1,697*  8c 
„  Second   .       .  1,670-71 

55  Third     .       ,  1,824*00 

„  Fourth   .       .  1,663-15 

„  Fifth     .       .  597-68 


7453'43 

Now  if  this  number  be  divided  by  149,  which  is  the  number 
of  mills  corrcfc^ponding  to  the  said  sum  of  average  counts,  the 
quotient  will  be  50-0,  showing  that  50's  are  the  true  mean 
counts  of  English  mills.  Only  38  of  these  149  mills  are  in 
Manchester,  and  many  of  these  3  8  spin  lov/  counts  ;  so  that 
if  we  take  into  account  the  finer  yarns  of  the  Scotch  mills,  I 
think  there  can  be  little  doubt  that  the  average  counts  of  the 
British  yarns  is  nearer  50's  than  40's.  Were  we  to  take  50's 
for  the  average,  and  were  we  to  suppose  20  hanks  to  be  spun 
by  each  spindle  in  a  week  of  69  hours  (which  is,  however, 
much  above  its  productive  power),  then  in  50  weeks,  or  an 
average  working  year,  only  20  pounds  would  be  spun  by  each 
spindle.  But  if  we  divide  300  millions  of  pounds  by  20^  the 
quotient,  1 5  millions  would  in  this  case  represent  the  number 
of  spindles  requisite  to  work  up  the  quantity  of  cotton  con- 
sumed last  year  in  the  factories  of  the  United  Kingdom.  I 
conceive,  therefore,  that  there  is  no  exaggeration  in  estimating 
our  actual  number  of  spindles  at  1 2  millions. 

If  we  reckon  the  average  weight  of  a  piece  (36  yards  long) 
of  power-loom  cloth,  for  printing,  to  be  6^  lbs.,  and  pieces 
to  be  woven  upon  each  loom  per  week,  then  1,000  looms  will 
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require  35,7  50  lbs  of  yarn,  whicli  is  very  nearly  the  product  of 
the  45,860  spindles  at  work  in  Mr.  Orrell's  factory.  Hence 
from  45  to  50  spindles,  spinning  from  36's  to  38's5  are  equiva- 
lent to  supply  one  power-loom  with  yarn.  1,100  power-looms, 
with  all  their  subsidiary  spinning  and  dressing  machinery 
require  (from  the  data  of  that  mill)  a  power  of  250  horses  to 
drive  them.  Allowing  two  horses*  pov/er  for  30  looms,  and 
one  horse's  power  for  their  dressing-machine,  no  horses' 
power  will  be  absorbed  by  I5I00  calico  looms;  and  the  re- 
maining power  of  140  horses  will  be  expended  upon  the 
spinning  and  reeling  apparatus  of  the  factory.  If  there  be 
110,000  power-looms  at  present  in  activity  in  the  United 
Kingdom,  as  is  most  probable,  they  will  require  fifty  times 
their  number  of  spindles,  or  5 ,5  ©0,000,  to  supply  them  with 
yam;  and  both  together  will  require  the  power  of  25,000 
horses  to  impel  them.  The  remaining  6,500,000  spindles  are 
employed  in  spinning  yarns  for  the  hand  weavers,  frame- 
work knitters,  bobbin-net  lace  manufacturers,  of  this  kingdom, 
and  for  exportation.  Of  these  spindles  seven-eighths  may  be 
accounted  mule  and  one-eighth  throstle.  500  hand-mule 
spindles  require  (including  preparation)  the  power  of  one 
horse  ;  and  150  throstle  ones  require  also  one  horse,  upon  an 
average  of  the  common  and  the  Danforth  construction. 
Hence  5,687,500  mule-spindles  will  require  the  power  of 
11,375  horses;  and  812,500  throstle-spindles  the  power  of 
5,417  horses.  Thus  the  total  power  at  work  in  the  spinning 
and  weaving  departments  of  the  cotton  manufacture  v/ould 
seem  to  be  equal  to  that  of  41,792  horses,  upon  the  steam 
estimate  of  Mr.  Watt ;  or  more  probably,  on  account  of  the 
great  friction  of  the  older  spinning-machines,  45,000. 

A  year  ago,  when  the  cotton  manufacture  was  not  so  ex- 
tensive as  it  is  at  present  by  about  one-tenth,  the  number  of 
operatives  employed  in  its  factories  was,  by  the  parliamentary 
returns,  229,382  ;  it  must  now  amount  to  nearly  250,000,  or 
to  about  1 1  individuals  for  the  power  of  two  horses.  This 
proportion  will,  of  course,  be  different  in  different  mills  ;  in 
some  fine-spinning  mills  there  may  be  i  o  or  more  individuals 
to  a  horse's  power ;  and  in  coarse  spinning  and  weaving  mills, 
perhaps  only  four. 

Mr.  Burn,  in  his  much-esteemed  "  Commercial  Glance  of 
ilie  Cotton  Trade,''  estimates  the  average  consumption  of  cotton 
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wool  in  Great  Britain,  dimng  tlic  year  1835,  ^1^15^  ^ags 
weeldy,  and  for  tlie  last  week  in  December,  18,000  bags; 
wliicb,  at  the  rate  of  342  J  lbs.  per  bag,  would  bo  6,165,000  lbs. 
"  Allowing  1 5  oz.  per  lb.  for  loss  by  waste  in  spinning,  tho 
yarn  produced  would  be  5,490,703  lbs.  To  spin  tliis  yarn, 
supposing  each  spindle  to  produce  on  the  average  Si  oz.  per 
week,  there  would  be  required  11,152,000  spindles.  Hence 
it  would  appear,  from  the  usual  mode  of  calculating  the 
capital  required  for  cotton  spinning,  viz.,  for  building,  power, 
and  machinery,  at  17s.  6d,  per  spindle, — the  capital  simk  in 
this  branch  of  the  cotton  manufacture  in  Great  Britain 
amounts  to  £9,758,864.'' 

From  the  progressive  increase  since  the  end  of  the  year 
1835,  up  to  the  present  time,  March  1836,  we  may  estimate 
the  value  of  the  sunk  capital  at  considerably  upwards  of  ten 
millions  sterling.  When  a  power-loom  factory  is  combined 
with  a  spinning-mill,  so  as  to  weave  up  the  yarn  produced,  the 
sunk  capital  becomes  more  than  doubled.  Thus  in  Mr.  Orrell's 
mill,  which  may  be  regarded  as  a  good  model  establishment 
of  this  kind,  if  its  45,860  spindles,  at  17s.  6d.  each,  be 
reckoned  at  £40,000,  then  other  £44,000,  at  least,  must  be 
allowed  for  1,100  power-looms,  and  their  subsidiary  dressing- 
machines,  &c. 

Hence  1 1 0,000  power-looms  with  their  appropriate  spin- 
ning machinery,  at  the  rate  of  £84  per  loom,  may  be  estimated 
at  £9,240,000.  The  remaining  6,500,000  spindles  (to  make 
up  the  total  12  millions)  represent  a  capital  of  £5,687,500. 
These  two  sums  added  together  will  give  a  total  fixed  capital 
of  £14,927,500,  or  1 5  millions  sterling,  engaged  in  the  cotton 
factories  of  Great  Britain,  exclusive  of  those  occupied  wdth 
the  bobbin-net  lace  manufacture. 
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CHAPTEE  II. 

STATISTICS  OF  THE  BOBBIN-NET  TRADE. 

For  tlic  following  elaborate  and  instructive  statistics  of  the 
bobbin-net  trade,  my  readers  are  indebted  to  Mr.  William 
Fclkin,  of  Nottingham  : — 

August,  1833. 
Capital  employed  in  Bpimm^a  and  Doubling  the  Yarn, 

Fixed  capital  in  35  spinning  and  24  doubling  facto- 
ries— 724,000  spinning,  296,700  doubling  spindles  £715  ,000 

Floating  capital  in  spinners'  and  doublers'  stock, 

and  necessary  sundries  .       .       .       .       .  200,000 


915 ,000 

Deduct  T-6tb,  employed  for  foreign  bobbin-net  trade  155  , 000 
Total  capital  employed  in  spinning  and  doubling 
for  English  bobbin-net  trade        .       .       .  £760,000 

Capital  employed  in  Bohhin-net  Making, 

Fixed  capital  in  25  factories,  principally  for  power 

machines      .......  85,000 

Fixed  capital  in  1,100  power  machines,  averaging 

T I  quarters  wide    .        .        .        .        .        .    1 70 , 000 

Fixed  capital  in  3,900  hand  machines,  averaging 

9  quarters  wide      ......  267,000 

Floating  capital  in  stock  on  hand,  power 

owners  ......  £150,000 

Floating  capital  in  stock  on  hand,  hand 

owners  ......  250,000 

 •  400,000 

—   922,000 

Capital  in  embroidering  preparing,  and  stock  .  .  .  250,000 
Total  capital  employed  in  the  trade       .       •       •  .£1,932,000 
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The  following  Numlcr  of  Hands  are  em;ployed. 

lu  spinning — adults,  4,800;  children,  5,500  .  .  10,300 
In  doubling — adults,  1,300;  children,  2,000  .       .  3,30c 

13 ,600 

Deduct  i-Cth  employed  for  foreign  demand  .       .  2,300 

•   11,300 

In  power  net  makmg — adults,  1,500;  youths,  1,000;  chii- 

di-en,  500  ;  women  and  girls  in  mending,  2,000  .  .  5,000 
In  hand-machine  working — small  machine  owners,  1,000 ; 

journeymen  and  apprentices,   4,000;    winders,  4,000; 

menders,  4,000  ........  13,000 

Mending,  pearling,  drawing,  finishing,  &c.        .       .       .  30,000 

In  embroidering,  at  present  very  micertain,  probably  about  100,000 

Total  of  hands  employed     .       ,       .       ,       .       .  159,300 

Value  of  the  Baio  Material  ivhen  imported,  and  of  the  Goods 
manufaetured  therefrom. 

Amount  of  Sea  Island  cotton  annually  used,  2,387,000  lbs. 
value  before  the  late  advance,  179,000?.,  but  now  worth 
224.5000?.  This  is  manufactured  into  yarn,  weighing  1,532,000 
lbs.,  value  766,000?.  But  of  this  quantity  262,000  lbs.  are  sent 
abroad,  leaving  1,270,000  lbs.,  value  before  the  advance  635,000?. 
and  since  the  advance  worth  680,000?.  This  yarn  (inclusive  of 
about  10,000?.  worth  of  thrown  silk)  is  worked  up  into 

5 , 645  , 000  yards  of  hand  lever  quilling  net,  ave- 
raging (fine  ii-point,  at  is.  id.  per 

square  yard)  £352,815 

2,207,       yards  of  hand  circular  quilling  net,  ave- 
raging (fine  ii-poirit,  at  is.  3  J.  per 
square  yard)         .       .        .        .  137,935 
6,522,000  yards  of  hand  circular  plain  net,  ave- 
raging (fine  i2-point,  at  is.  6c?.  per 
square  yard;         ....  496,650 
4,580,000  yards  of  hand  rotatory  plain  net,  ave- 
raging (common  ii-point,  at  is.  per 
square  yard)         .        .        .       .  229,000 
10,905,000  yards  of  power  plain  net,  averaging 
(common  ii-point,  at  is.  per  square 

yard)  545.250 

562,000  yards  of  fancy  net,  at  is.  6c?.  .  .  70,250 
250,000  yards  of  silk  net,  at  is.  6c?.        .       .  18,730 


J  Annual  produce  of  English  bobbin- 


j    net,  of  the  present  value  of 


320 


STATISTICS  OF  BOBBIN-NET. 


Two  years  ago  there  was  much  fine  yarn  on  hand,  and  many 
mills  were  then  standing,  or  only  \vorked  thre-e  or  four  days  a 
w'eek :  all  these  and  many  others  are  in  full  occupation,  their 
production  being  regularly  absorbed  by  the  actual  demand  ;  for 
there  are  now  no  stocks  of  fine  yarns  here  or  on  the  Continent  ; 
and  while  an  advance  has  taken  place  in  coarse  yarns,  equal  to 
the  rise  in  the  price  of  cotton  wool,  none  has  taken  place  in 
fine  yarns  in  this  market.  This  state  of  things  is  not  likely  to 
continue  very  long ;  the  machine  owners  may  therefore  expect 
an  advance  in  fine  yarns  ;  and  in  that  case,  as  it  is  certain  that 
there  are  no  stocks  of  plain  nets  on  hand,  it  is  not  improbable 
that  an  advance  may  be  obtained  on  that  branch  of  our  pro- 
duction. Either  the  prices  of  quillings  must  be  raised,  or  the 
majority  of  the  machines  making  them  must  stand  still,  under 
any  advance  of  cotton  yarn. 

By  comparing  this  calculation  with  that  of  183 1,  when 
23,400,000  square  yards,  the  then  annual  produce,  w^ere  worth 
1,891,875?.,  it  will  be  seen,  that  while  there  is  a  difference  in 
favour  of  the  machine  owners  and  workmen,  in  the  smaller 
proportion  of  quillings  to  plain  nets  now  made,  and  in  the 
advantageous  use  of  much  new  and  improved  machinery,  yet, 
on  the  other  hand,  they  are  producing  7,000,000  of  square  yards 
per  annum  more  than  at  that  time,  for  about  the  same  amount 
of  wages  and  profits ;  the  number  of  cotton  now  used  being  on 
the  average  as  fine,  and  its  price  as  high,  as  at  the  period  when 
that  calculation  was  made.  The  average  fall  in  the  price  of 
bobbin-net  has  been  20  per  cent. 

It  is  probable  that  about  550,000^,  or  little  more  than  one- 
third  of  what  w^as  paid  in  183 1,  may  have  been  paid  for  English 
embroidery  during  the  last  twelve  months.  Since  our  statement 
in  1 8  3 1 ,  tlie  embroidery  put  on  bobbin-net,  both  at  home  and 
abroad,  has  been  of  a  much  less  expensive  quality  than  hereto- 
fore, as  well  as  at  greatly  reduced  wages,  which  will  account  for 
part  of  the  great  diminution  here  stated,  and  decreased  demand 
explains  the  rest.  Eoreign  embroidery  on  bobbin-net  is 
annually  on  the  increase,  and  likely  to  continue  so. 

Of  late,  three-fourths  of  our  production  has  been  exported^ 
and  chiefly  in  the  plain  state.  The  American  trade,  which  has 
much  increased,  is  supplied  entirely  in  the  white.  Quillings  are 
sent  to  the  north  of  Europe  in  the  white,  as  are  also  the  prin- 
cipal part  of  the  wide  nets  sent  to  those  markets.  A  large 
quantity  of  wide  net  is  sent  into  Belgium  and  into  France,  in  the 
unbleached  state.  We  have  almost  entirely  ceased  to  export 
quillings  into  France,  as  they  make  an  immense  quantity  them- 
selves. Eecently,  increased  impediments  have  been  thrown  in 
the  way  of  the  introduction  of  bobbin-net  into  France,  as  also  of 
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the  English  yarns— the  latter  to  satisfy  the  French  spinners,  the 
former  the  makers  of  nets.  The  demand  for  quillings  from 
Germany  has  also  materially  declined,  and  many  houses  are 
giving  up  dealing  in  the  article.  The  extensive  frauds  which 
Save  been  practised  in  putting  quillings  up  in  this  market  for 
foreign  trade,  both  as  to  the  lengths  often  being  short  and  of 
inferior  quality  in  the  inside  of  the  cards,  combined  with  the 
excessive  fluctuations  in  price,  have  disgusted  and  impoverished 
foreign  buyers,  and  it  is  very  probable  may  have  tended  to  pro- 
duce the  present  difficulty  in  sales. 


English  Bobhin-net  Macliinery, 

Hand  levers — 5  and  6-quarter,  500;   7-quarter,  200; 

8-quarter,  300;    lo-quarter,  300;    12-quarter,  50; 

1 6-quarter,  30  ;  20-quarter,  20  ....  1,400 
Hand  rotatory — lo-quarter,  100  ;  12-quarter,  300  .  400 
Hand  circular — 5  and  6-quarter,  100 ;  y-quarter,  300  ; 

8-quarter,  400;    9-quarter,  100;   lo-quarter,  300; 

12-quarter,  150     .......  1,350 

Hand  traverse,  pusher,  and  straight  bolt,  averaging 

5 -quarter     .        .        .        .       .        .        .        .  750 

Total  hand  machines    ....  — ^—  3,900 

Power,    5,  6,  ^  and    y-quarter,']  90;    8-quarter,  350; 

lo-quarter,  280  ;  12-quarter,  350  ;  1 6-quarter,  30      .        .  1,100 

Total  number  of  machines     .       .       .        .       5  , 000 


The  wages  paid  in  fine  spinning  are — for  adults,  from  8s.  to 
40s.,  and  perhaps  may  average  17s.  per  week;  children  from 
2S.  6d.  to  ys.,  averaging  about  5s.  In  doubling,  adults  from  85, 
to  30s.,  averaging  about  12s.;  children,  from  2.s.  6d.  to  ys., 
averaging  about  4s.  Gd. 

In  bobbin-net  making,  men,  i8s. ;  apprentices,  los. ;  boys  56'. 
In  mending,  winding,  threading,  &c.,  children,  4s. ;  women,  8s. 
In  embroidering,  children,  is.  to  2s. ;  women,  3s.  to  5s.  per  week, 
working  twelve  to  fourteen  hours.  During  the  last  two  years 
an  extraordinary  depression  has  taken  place  in  the  demand,  and 
wages  paid,  for  embroidery,  chiefly  arising  from  competition 
with  Belgic  and  Saxon  embroidered  goods.  Wages  are  lower  in 
those  countries  than  they  have  been  here,  though  our  good 
hands  were  reduced  to  2s.  Gd.  or  3s.  a-week,  for  women's  wages. 
Many  have  left  the  business  in  despair,  and  a  considerable 
reaction  has  taken  place,  so  that  hands  are  now  scarce  at  the 
rate  above  quoted.  It  is  very  difficult  to  ascertain  with  any 
exactitude  the  number  at  present  employed.  The  health  of  lace 
embroiderers  is  frequently  impaireda  owing  to  their  always 
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sitting  and  leaning  forwards  over  a"  frame  when  at  work.  Any 
predisposition  to  pulmonary  disease  or  indigestion  is  brought 
into  activity,  and  slight  distortion  of  the  body  is  common 
amongst  them.  Females  are  employed  from  a  very  early  age, 
and  the  hours  of  working  are  much  too  long.  The  pernicious 
effects  of  this  sedentary  labour  must  inevitably  be  felt  in  future 
years ;  however,  being  domestic  and  voluntary  employ,  it  would 
seem  impossible  to  interfere. 

It  was  observed  in  my  former  paper,  ^  that  wages  were  reduced 
in  1830  and  1831,  say  25  per  cent.,  or  from  24s.  to  i8s.  a- week; 
and  that  machines  had  increased  in  the  same  time  i-8th  in 
number,  or  from  4,000  to  4,500,  and  i-6tli  in  capacity  of  pro- 
duction. It  w^as  also  then  stated  to  be  deserving  the  serious 
notice  of  all  proprietors  of  existing  machines,  that  new  ones 
were  introducing  into  the  trade,  of  such  power  of  production  as 
must  still  more  than  ever  depreciate  the  value  of  their  property, 
have  a  direct  tendency  to  sink  the  small  owners  into  journey- 
men, and  either  greatly  increase  the  labour  or  depreciate  the 
wages  of  the  workmen.  The  machines  that  have  since  been 
built,  if  worked  by  three  men,  in  six  hour  shifts,  or  eighteen 
hours  per  day,  would  each  turn  off  20,000  square  yards  of  good 
net  per  annum.  The  result  then  predicted  has  actually 
occurred  ;  the  wages  per  rack  have  been  much  lowered,  al- 
though the  weekly  earnings  are  about  the  same  now  as  in  183 1. 
The  inferior  machines  are  single-handed,  and  the  journeymen 
are  working  either  wider  or  speedier  machines  than  heretofore, 
so  as  to  produce  probably  a  fourth  more  net  for  the  same  w^ages. 
The  verification  of  the  then  anticipated  fall  in  the  saleable  value 
of  narrow  hand  machines  is  given  by  Mr.  Felkin,  but  omitted 
here.  It  is  proper  to  remark,  that  the  system  of  bleaching  by 
the  piece  still  continues  to  exert  a  very  prejudicial  influence 
over  the  value  of  all  machinery  engaged  in  t  his  trade. 

This  reference  to  the  difficulties  and  depi  cssion  of  the  small 
machine  owners  and  journeymen,  arising  from  home  and  foreign 
competition,  naturally  presents  a  favourable  op]3ortunity  for 
again  urging  upon  these  classes  the  importance  of  regular 
weekly  savings,  while  they  have  sufficient  left  in  the  price  of 
their  nets,  or  of  their  labour,  to  admit  of  putting  something  by 
that  may  form  a  fund  for  their  future  supply  in  the  hour  of 
need.  Moderate  labour  and  independence,  they  themselves  will 
allow,  are  infinitely  preferable  to  excessive  exertion  and  poverty, 
and  are  cheaply  purchased  by  present  economy  and  foresight. 
In  the  absence  of  these  princii)les  in  extensive  operation,  no 
class  of  persons  is  more  open  to  further  depression,  or  has 

*  First  Report  of  Factory  Commissions,  C,  i,  page  186. 


STATISTICS  OF  BOBBIN-NET.  323 

greater  reason  to  dread  it.  The  wear  and  tear,  both  of  body 
and  mind,  produced  by  excessive  labour  in  bobbin-net  machines, 
will  be  found  far  greater  than  it  is  in  a  stocking-frame,  or  than 
is  generally  imagined.  It  is  a  fact,  that  diseases  of  the  chest 
are  even  now  much  more  prevalent  than  formerly  amongst 
hand-machine  workmen.  The  richest,  most  powerful,  and  most 
natural  fund  on  which  the  workman  or  machine  owner  can  draw, 
and  which  will  enable  him  successfully  to  avert  these  evils,  is 
that  which  he  creates  himself  by  his  own  savings  ;  and  enables 
him  to  command  the  price  of  his  goods  or  his  labour,  not  con- 
trolled by  his  necessities,  but  influenced  by  a  prudent  regard  to 
his  own  welfare  and  that  of  his  family. 


Calais 


Boulogne  . 
St.  Omers. 
Doiiay 
Lille  .  . 


600 

60 
45 
30 
30 
145 
120 


Ghent      .  35 
St.  Quentin  90 
„  60 

Caen  .    .  35 
Paries  .    .  10 
Lyons      .  50 
.  340 

Switzerland  50 
Saxony    .  70 
Austria    .  60 
Russia  and  1 
Prussia  J 


Foreign  Bobhin-net  Machinery. 

8-quarter  ii-point  hand  circular,  quillings  :  100  of 
these  built  this  year  and  last. 

7-  quarter  11 -point  hand  levers. 

various  widths,  old  machines,  pusher,  traverse,  &c, 
hand  circular,  chiefly  8-quarter,  quillings, 
hand  machines,  plain  nets, 
part  power,  part  hand  machines,  plain  net. 
cliiefly  B-quarter,  lo-quarter,  12-quarter  power,  plain 
net. 

power  12-quarter. 
chiefly  hand  plain  nets. 

8-  quarter,  lo-quarter,  12-quarter  powder,  plain  nets 

cliiefly. 
hand  quilling  chiefly, 
hand  machines  chiefly, 
hand  machines  chiefly. 

scattered  through  the  villages  in  the  north  of  France, 

chiefly  hand  machines, 
nearly  all  hand  machines,  ^xhese  five  states,  if  we  may 

ditto  ditto 
power  and  hand  machines, 
f  probably,  and  both  hand 
[        and  power. 


judge  from  their  efforts  to 
obtain  model  machines,  are 
preparing  to  make  our  ar- 
ticle very  extensively. 


Total  1,850  machines. 


In  1823  there  were  not  35  machines  in  Calais,  and  not  100 
upon  the  Continent  altogether,  ^d.  a-rack  covers  labour  and 
expenses  in  working  8-quarter  ii-point  quilling  machines,  at 
Calais  ;  and  zd.  a-rack  covers  all  expenses  in  marking  12-quarter 
power  net,  excepting  the  cost  of  the  moving  power.  Porgers 
are  paid  on  the  average  by  machine  builders  i^s.  a- week ;  filers, 
i6s. ;  setters-up,  16?.  for  gettmg  an  S-quarter  ii-point  quilling 
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machine  to  work.  These  machines  are  producing  about  as 
follows : — 

220    5,  6,  and  7-quarter,  old  machines,    sq.  yds.  at  £ 

of  various  kinds,  mostly  plain, 


about  1 1 -points 

.  330,000 

IS. 

od. 

16,500 

100 

6-quarter    levers,  averaging 

od. 

I J -points,  plain 

.  200,000 

IS. 

10,000 

120 

7-quarter    levers,  averaging 

od. 

11 -points,  plain 

.  350,000 

IS. 

17,500 

lO^Q... 

.8 -quarter    levers,  averaging 

ii-points,  half  plain 

.  200,000 

IS. 

od. 

10,000 

,  100 

■  S^quarter    levers,  averaging 

.  -    I  i-points,  half  quillings 
8-quarter    circular,    i  i-points 

200,000 

IS. 

3d. 

12,500 

1,020 

alpaost  all  quillings 

.  6,124,000 

IS. 

Id. 

382,750 

290 

averaging   lo-quarter  power, 

od. 

1 1 -points,  nearly  all  plain 

2,420,000 

IS. 

121,000 

■      .  ,  .        ^  ,  n  (Square yards  of  1 

1,950-  machines  makmg  at  present     .  9,824,000^  net,  value  at}5 70,250 

English  price. ' 


These  machines  probably  use  per  annum,  130,000  lbs.  of 
French  spun  yarn,  No.  140  to  170  principally;  and  265,000  lbs. 
of  English  spun  yarn,  of  which  a  small  quantity  is  of  other 
numbers,  both  above  and  below  180,  but  the  great  bulk  is  of 
that  number.  The  value  of  the  English  yarn  is  about  140,000?. 
or  delivered  in  France,  about  170,000?. 

Bobbin-net  is  often  bleached  and  dressed,  in  France,  by  the 
same  person,  who  makes  one  charge  for  both  operations  ;  say  25 
centimes  the  aiine^  equal  to  about  \%d,  the  English  yard,  for  all 
widths. 

In  an  able  address  presented  to  the  French  Chamber  of 
Deputies,  in  March,  this  year,  and  drawn  up  by  a  gentleman 
who  has  been  engaged  during  the  last  35  years  in  the  French 
lace  trade,  and  who  is  also  now  a  bobbin-net  machine  owner,  it 
was  stated,  in  advocating  the  necessity  for  a  grant  of  free  entrj^ 
of  our  fine  yarns,  at  a  20  per  cent,  duty,  and  of  course  a  stricter 
prohibition  of  English  bobbin-nets,  that  the  price  of  their  first 
machines  had  fallen  from  600?.  each  to  120?.,  and,  in  many 
instances,  to  the  price  of  old  iron ;  but  that  there  were  then 
1,500  good  bobbin-net  machines  at  work  in  France;  and  that 
bobbin-net  of  the  value  of  i,ooo,oooZ.  is  annually  used  in  France, 
of  which  500,000?.  is  of  English,  and  500,000?.  is  of  French  manu- 
facture. 

The  total  result  of  the  operations  of  the  whole  of  the  bobbin- 
net  trade,  during  this  year,  may  be  stated  as  follows: — 6,850 
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machines  use  3,000,000  lbs.  of  raw  cotton,  value  225,000/,,  wliicli, 
after  it  has  been  spun  and  doubled  into  1,665,000  lbs.  of  yarn,  is 
worth  833,000.  This  material  is  worked  up  into  40,595,000 
square  yards  of  bobbin-net,  worth,  in  the  markets  where  it  is 
produced,  2,565,000/.  in  its  plain  state.  It  is  probable  that  nearly 
I -6th  of  all  the  plain  nets  made  are  embroidered  at  home,  and 
that  rather  more  than  that  quantity  is  embroidered  abroad, 
enhancing  the  market  value  by  1,300,000/.,  and  making  the  total 
value  3,865,000/. 

The  author  has  been  induced  to  bestow  the  requisite  tiBs«wj^ 
labour  upon  the  compilation  of  the  remaining  part  of  ,ihis^6taj^<^ 
ment,  from  the  conviction,  that  the  more  light  is  tlij^own^upoii^'^ 
this,  as  well  as  every  other  branch  of  business,;  ^the^moro'f'\ 
cautiously  and  safely  will  capital  be  introduced  into  it,  aiid  the  ''^f\ 
less  risk  will  there  be  of  those  excessive  fluctuatioh|^hicli  we 
have  often  experienced  in  the  value  of  machinery : '^a^  in 
proportion  between  demand  and  supply,  as  well  as,  in^ibe  en^    w  jl 
of  the  working  classes  suffering  by  unnecessary  depro^S^  ^^.\ 
their  wages.    Nothing  has  more  tended  to  overload  tliWtj^^deJj^ 
with  machinery,  depress  wages,  and  destroy  profits  and  ca^M,^ 
than  the  extraordinary  elevations  and  depressions  in  price^'^^«=*^^ 
bobbin-net,  and  which  may  generally  be  traced  to  ignorance  on 
the  part  of  both  buyer  and  seller  as  to  how  high  or  how  low 
sales  may  be  forced  in  this  market.    The  experience  of  no 
former  period  has  exhibited  this  feature  in  our  trade  more 
clearly  than  that  of  the  past  year. 

Dm'ing  this  interval  we  have  had  a  rise  in  many  articles  of  25 
per  cent,  without  any  extraordinary  demand,  and  a  fall  of  30  per 
cent,  on  the  average  of  the  whole  production,  without  any 
superabundant  supply.  Machines  are  far  less  valuable  than  ever 
before;  a  more  than  usual  amount  of  new  ones  have  been 
constructed,  and  are  now  in  process  of  construction ;  and  the 
prices  of  bobbin-net  have  been  lower  than  at  any  previous  epoch 
of  the  trade. 

Mr.  Felkin  has  published  a  table,  which  gives  as  accurate  an 
account 'of  the  public  sales  of  machinery,  during  the  last  nine 
years,  as  his  sources  of  information  would  allow ;  and  as  he  has 
bestowed  some  pains  to  render  it  tolerably  complete,  it  will 
probably  be  found  sufficiently  accurate  to  justify,  when  com- 
bined with  the  account  he  has  obtained  of  the  prices  for  which 
the  majority  of  the  machines  were  sold,  the  rate  of  depreciation 

j  stated  to  have  recently  occurred  in  the  value  of  the  great  bulk 
of  machinery  now  in  the  trade.  In  reference  to  this  and  all 
other  similar  calculations,  any  pretension  to  absolute  accuracy 

!    is  of  course  disclaimed :  the  correctness  of  general  deductions, 
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in  these  cases,  depends  upon  the  bearing  of  the  sum  total  of  the 
facts  adduced,  and  not  upon  any  minute  particulars. 

A  list  of  hosiery  and  other  frames,  sold  during  the  same 
period,  is  also  given  by  him,  as  likely  to  prove  interesting  on 
grounds  independent  of  the  principal  inquiry. 

In  the  year  1824.,  and  the  spring  of  1825,  speculation  in 
machinery  prevailed  to  such  an  extent,  that  levers  sold  for  90Z., 
circular  for  80Z.,  and  pusher  and  traverse  warps  for  50Z.  to  70?. 
l)er  quarter  of  machine  in  width.  But  in  the  subsequent 
depression,  during  the  first  six  months  of  1826,  levers  fell  to  18Z. 
to  20?.  a-quarter;  circulars,  to  15?.  to  18^.;  and  pushers  and 
traverse  warps,  to  10?.  to  15?.  From  January  to  March  the 
working  hours  were  restricted  to  12,  10,  and  8  per  day.  Bobbin- 
net  improved  in  price  in  1827,  and  again  fell  in  1828  ;  in 
November  of  which  year  a  restriction  commenced,  which 
continued  for  12  months,  limiting  the  time  of  work  to  about  12 
hours  a-day.  In  the  latter  end  of  1828,  levers  machines  sold  for 
12Z.,  circulars  for  15Z.,  traverse  warps  for  3/.  tx)  4^.,  and  pushers 
for  61.  each  per  quarter.  In  1828-9,  535  machines  appear  to 
have  been  loublicly  offered  for  sale;  in  18 30-1,  206  only  were 
offered.  In  1828,  many  machines  were  built,  but  few  in  1829, 
and  more  in  1830,  chiefly  8-quarter  and  rotary.  In  1831 
many  lo-qnarter  hand  rotaries  were  built.  The  prices  of 
bobbin-net  rallied  in  1829,  and  continued  tolerably  steady 
through  1 8 30  and  part  of  1831.  Towards  the  end  of  183 1  they 
fell  materially.  In  the  spring  of  1332  some  articles  attained  an 
unnatural  height  as  compared  with  others,  and  in  the  autumn 
prices  began  to  give  way  generally.  They  seemed  to  have 
reached  their  lowest  point  for  the  present  about  Christmas,  1832, 
having  then  been  sold,  in  many  cases,  under  prime  cost ;  for  the 
rise  which  has  taken  place  in  cotton  yarn  (in  itself  a  singular 
circumstance,  while  many  machines  are  making  less  work),  to  be 
accounted  for  in  good  part  by  increased  foreign  demand,  has 
been  more  than  equivalent  to  the  reduction  to  which  the  work- 
men have  unhappily  been  compelled  to  submit.  Levers 
machines  will  now  only  bring,  when  offered  for  sale,  about  4Z. 
to  61.  a-quarter  in  6-quai*ter  to  8-quarter,  and  circulars  are 
nearly  the  like  value.  Eight  circular  machines,  averaging 
8-quarter  ii-point,  and  which  cost  the  parties,  in  1825,  5,000^., 
were  sold  lately  for  300?.  Pushers,  which  were  sold  temporarily 
in  1829  for  20/.  to  25/,  a-quarter,  will  not  now  realize  more  than 
3?.  to  4?.  a-quarter ;  and  traverse  warps  are  sold  for  il.  or  3?.  a 
machine.  Eotary  machines,  when  brought  into  the  market, 
sell  for  I'd.  to  15^.  a-quarter,  8-quarter  to  12-quarter  wide. 
Setting  the  private  sales,  which  are  continual,  and  often  consi- 
derable, against  such  part  of  the  above  amount  of  1,843  n^achines 
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publicly  offered,  as  may  hare  consisted  of  re-sold  machines,  and 
Avhicli  would  far  more  tlian  make  up  the  difference,  it  would 
result  that,  since  the  panic  of  1825-6,  one-third  of  all  the 
machinery  in  the  trade  has  passed  out  of  the  hands  of  the 
original  owners.  In  the  year  1832  there  appear  to  have  been 
only  213  machines  brought  into  the  market;  but  many  more 
have  exchanged  owners  through  being  mortgaged  and"^  taken 
possession  of  by  creditors ;  and  still  more  Avould  have  been 
offered  of  the  inferior  kinds,  but  from  a  conviction  of  the  im- 
possibility of  realizing  anything  approaching  to  their  supposed 
intrinsic  value.  Many  such  machines  are  single  handed,  or  not 
worked  at  all.  Where  worked,  the  produce  is  selling  at  so  low  a 
rate,  as  to  leave  scarcely  anything  beyond  the  price  of  the  cotton. 

It  has  been  stated  that  the  depreciation  has  been  mainly  upon 
the  hand  machines,  up  to  nine  quarter  in  width.  It  was 
calculated,  two  years  ago,  that  there  were  3,500  hand  machines 
of  all  widths  in  the  trade  ;  the  then  current  market  value  (not 
cost  or  maker's  actual  price)  was  about  390,000^.  The  extreme 
present  market  value  of  them  would  be  probably  nearly  as 
follows,  viz.  : — 

1,350  levers  £7i,5co^Total  £185,000 ;  leaving  a  differ- 

100  rotary  16,500!    ence,  compared  with  tlieir  value 

1,300  circulars   ....      86,5oo|    in  September  183 1,  of  £205,000, 

750  pushers,  traverse  warps,  10,500;  or  more  than  one-half. 
And  this  loss  must  fall,  if  no  reaction  take  place,  upon  the 
present  holders  of  these  machines.  The  improbability  of  any 
such  permanent  improvement  in  Ihe  demand  for  bobbin-net, 
compared  with  the  supply,  as  would  materially  raise  the  selling 
price  of  these  machines,  or  their  working  value,  will  appear 
from  the  fact,  that  during  the  last  two  years  there  have  been 
built  in  this  country,  for  home  employment,  about  300,  10  and 
i2-quarter  hand  rotary;  100  power,  12-quarter  chiefly;  50, 
12-quarter  hand  circulars;  and  50  levers,  12  to  20  cpiarters ; 
making  an  increase,  since  18  31,  of  500  machines,  averaging  12 
quarters  in  width,  of  great  speed  and  excellent  construction. 
The  outlay  of  English  capital,  in  new  bobbin-net  machinery,  in 
1832  and  1833,  has  been  at  least  100,000?.  During  the  same 
time,  it  is  prol3able  that  200  new  machines  have  been  got  to 
work  abroad  which  cost  40,000?.  If  my  information  be  correct, 
not  only  many  machines  are  building  for  the  English  trade,  but 
caiDital  is  flowing  even  more  rapidly  into  the  foreign  manu- 
facture. The  very  extensive  export  of  models,  vrorking  draw- 
ings, and  every  part  composing  the  insides  of  machines,— such 
as  bolts,  bobbins,  carriages,  points,  &c., — is  strongly  corrobora- 
tive of  this  important  fact. 

Nottingham,  W.  Eelkin. 
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Bobbin-net  Frames  in  1835 


Nottingham   582 

Kest  of  county     .    .    .    .  1,538 

.  ■  2,120 

Leicestershire   385 

Derbyshire   282 


Mansfield  and  Chesterfield  ...  132 
West  of  England  and  Isle  of  Wight  793 

3,712 

At  stand     ...  165 

At  work      .    .    .    3,547;  Hands  employed,  5,868 
Power  Factories,  29  or  30  ;  Hand  Factories,  probably  40. 

Goods  produced,  and  Value  and  Number  of  each  hind  of  Machine. 


Square  Yards.  £.  Machine&,. 

By  Eotary  Frames      .    .  15,827,848  662,255  1,585 

Lever      ,,          .     .    8,327,240  47^,959  ij225 

Circular  ,,           .     .    2,627,137  141,864  420 

Pusher  (Grecian)  .     .       811,650  41,574  165 

Traverse  Warp      .    .       325,188  54,198  152 


27,919,063        £1,376,850  3,547 


Machines  employed  in  making  Plain  Net  .    .  1,425 
,,  ,,  Quillings    .    .  1,122 

,  ,  Fancys  ...  998 

"  r  an  error  of  2. 

^  '^^^  \.  somewhere. 


Width  of  Net  'produced  by  Machines, 


4-Quarter 

.    .  8 

1 1 -Quarter 

5 

•     •  51 

12     , , 

6 

.     .  366 

13  ,, 

7  ,, 

262 

14 

8 

.    .  1,084 

15  5, 

.    .  168 

16 

10 

.    .  546 

20     , , 

2,485 

172, 
816 
29. 

9 
3 
31 
2 

1,062 
2,485 

3^547 
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2 7 1, coo  lbs.  yarn, 
350,000 
250,000 
220,000 
(^0,000  ,, 
9,000  ,, 


No.  130  to  170  inclusive. 

180 
,  190 
,  200 
,  210 
,  220 


1,160,000  Net  value,  £604,616. 


640,000  used  in  Nottinghamsliire. 
100,000      ,,  Leicestershire. 
100,000      ,,  Derbyshire. 
320,000     , ,     West  of  England. 


1,160,000 


Tlie  last  tabular  statement  was  recently  drawn  up  by  Mr. 
Felldn,  with  bis  usual  zeal,  at  tbe  request  of  tbe  Board  of 
Trade,  and  tbrougb  tbe  favour  of  Mr.  Porter  it  is  bere  laid 
before  my  readers. 


We  sball  conclude  tbese  general  statistics  of  our  cottoR 
manufactures  witb  a  sketcb  of  tbe  topograpby  of  its  various 
fabrics. 

Tbe  cbief  seats  of  our  muslin  manufacture  are  Paisley, 
Glasgow,  and  Bolton ;  eacb  place  producing  an  article  in 
some  respects  peculiar.  Tbe  variety  called  jaconets,  botb 
coarse  and  fine,  but  always  stout,  as  well  as  cbecked  and 
striped  muslins,  and  otber  articles  of  tbe  beavier  sort,  are 
made  in  Bolton  and  its  neigbbourbood.  Book  muslins,  as 
also  tbose  called  mull  and  line,  of  ligbter  fabric  tban  tbe 
Lancasbire,  are  made  at  Glasgow.  Paisley  is  celebrated  for 
its  sewed  and  tamboured  muslins,  wbicb  give  domestic  em~ 
ployment  to  great  numbers  of  young  women  in  tbe  West  of 
Scotland.  Mecbanical  tambouring  was  attempted  nearly 
tbirty  years  ago  at  Glasgow,  by  means  of  a  most  ingenious- 
macbine  invented  by  Mr.  Jobn  Duncan,  but  it  bas  never 
been  found  so  profitable  as  to  be  pusbed  to  any  considerable 
extent,  owing  to  tbe  abundance  and  dexterity  of  tbe  band 
tambom^ers. 

Figured  muslins,  called  fancy  goods,  were  first  woven  in 
tbe  loom  at  Paisley,  v/bicb  baving  been  previously  tbe  cbief 
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seat  of  tlie  silk  gauze  manufacture,  liad  trained  a  race  of  most 
ingenious  artisans,  distinguished  for  a  spirit  of  study  and 
research  which  would  have  done  honour  to  men  in  the  most 
exalted  stations.  They  immediately  transferred  to  cottons 
the  elegant  patterns  which  they  had  been  accustomed  to  give 
to  silks,  and  thus  rendered  their  native  town  for  many  years 
the  sole  possessor  of  this  beautiful  branch  of  the  trade.  And 
even  at  the  present  day,  though  many  of  the  principal  manu- 
facturers of  Paisley  have  removed  their  warehouses  to  the 
more  general  emporium  of  Glasgow,  yet  they  continue  to 
draw  their  supply  of  goods  from  their  former  townsmen. 
This  fact,  joined  to  the  circumstance  of  the  fine  muslin  yarn 
being  chiefly  brought  from  Manchester  to  Paisley,  shows  how 
a  manufacture,  which  depends  on  the  skill  of  a  colony  of 
workmen,  'gets  fixed  and  rooted,  as  it  were,  among  them,  in 
spite  of  many  motives  and  efforts  to  transplant  it.  Thus  also 
the  Manchester  spinners  of  high  numbers  have  never  been 
rivalled  by  those  of  Glasgow,  whatever  pains  the  proprietors 
of  the  mills  in  the  latter  place  may  have  bestowed  in  getting 
their  machines  made  in  the  best  manner,  and  after  the  most 
improved  patterns. 

The  thicker  cotton  goods  have  also  their  favourite  loca- 
lities. Dimities  continue  to  be  exclusively  manufactured  in 
the  North  of  England,  though  they  have  been  often  at- 
tempted, but  in  vain,  by  the  Scotch.  The  finer  qualities  of 
these  goods  are  made  at  Warrington,  the  coarser  in  the  West 
Hiding  of  Yorkshire.  Preston  and  Chorley  still  retain  Bala- 
sore  handkerchiefs  to  themselves.  Ginghams,  however,  which 
were  long  monopolized  by  Lancashire,  have  for  several  years 
been  partially  extended  to  Glasgow.  On  the  other  hand, 
Pullicat  handkerchiefs — a  style  of  goods  first  introduced  at 
Glasgow  in  1785,  and  manufactured  exclusively  there  to  a 
great  extent  for  many  years — were  eventually  introduced  into 
Lancashire,  but  have  never  attained  the  same  magnitude  as  in 
their  birthplace. 

Blue  and  white  checks  and  stripes  for  the  tropical  markets 
are  woven  chiefly  at  Carlisle ;  though  some  are  also  made  in 
Lancashire,  and  the  county  of  Fife. 

The  manufacture  of  cotton  cambric  sprung  up  also  from 
the  mule-frame,  and  became  characterized  by  two  styles, — 
cambric  for  ladies'  robes,  either  white  or  printed,  and  cambric 
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resembling  the  fine  linen  cambric  of  France,  for  wbicli  it  was 
designed  to  be  a  substitute ;  Lancashire  is  the  sole  seat  of 
the  hrst  style,  which  it  fabricates  to  an  immense  amount ; 
Glasgow  is  the  seat  of  the  second  style,  and  which  is  of  much 
more  limited  demand.  Either  place  has  endeavoured,  but  in 
vain,  to  compete  with  its  rival  in  this  analogous  production. 

Effects  of  Imp'ovemencs  in  Machinery  upon  the  Prices  of 
^  Products, 

In  the  year  1782,  Arkwriglit's  cotton  twist  of  Ko.  60  ex- 
ceeded the  price  of  the  raw  material  by  20s.  a  lb.,  or,  in  other 
words,  he  charged  i  Z.  sterling  for  spinning  one  pound  weight 
of  cotton  into  such  yarn.  In  1830  the  charge  for  spinning 
one  pound  of  such  cotton  yarn  by  the  mule  was  only  is.  6tL 
If  we  take  into  account  the  depreciation  of  the  value  of  money 
since  1782,  the  decrease  will  be  from  20s.  down  to  9c^.,  that 
is,  in  the  proportion  nearly  of  27  to  i . 

The  number  of  mule-spindles  going  in  181 2,  appeared  by 
actual  survey  to  be  4,200,000,  producing  a  quantity  of  cotton 
yarn  equal  at  least  to  what  could  be  spun  in  the  same  time 
by  4,200,000  persons  working  diligently  mth  our  household 
wheel. 

In  Great  Britain  all  these  spindles  were  conducted  by 
70,000  persons,  working  at  average  wages  of  2od,  a-day 
each ;  being  one-sixtieth  the  number  of  persons  necessary  to 
manage  as  many  spindles  in  India.  But  on  account  of  more 
expensive  apparatus  and  various  contingencies,  let  us  assume 
the  ratio  of  40  to  i.  Then  40  Indian  spinners  at  2d,  a-day, 
receiving  altogether  6s.  8<:L,  will  produce  no  more  yarn  than 
one  British  spinner  at  is.  8cZ.,  being  one-fourth  of  the  wages. 
If  we  take  into  account  also  how  many  yards  of  good  calico 
one  person  will  turn  off  by  a  power-loom  in  the  time  that  the 
Indian  tanty  would  turn  off  only  one,  we  may  v/ell  understand 
how  the  cotton  fabrics  of  Great  Britain  may  eventually  clotho 
not  only  her  subjects  in  Hindostan,  but  the  immense  po]3U- 
lation  of  Eastern  Asia,  and  its  multitudinous  isles. 

The  progressive  fall  in  the  prices  of  cotton  yarns  during 
the  short  space  of  18  years  is  exhibited  in  the  following 
Table,  presented  by  John  Kennedy,  Esq.,  of  Manchester,  to 
a  Committee  of  Parliament  in  1830. 
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Hanks  per  day  per  spindle. 

Price  of  Cotton 
and  waste 
per  lb. 

Labour  per 
pound,  average 
'2Qd.  per  day,  in 

Cost  per  pound. 

Description 
of  Yarn. 

1812. 

1830. 

1812. 

1830. 

1812. 

1830. 

1812. 

1830. 

No. 
40 
60 
80 
100 
120 
150 
200 
250 

2. 

1-5 

1.4 

1.25 

1. 00 

0.75 

0.05 

2.75 
2.5 
2  .0 

1.8 

1.65 

1.33 

0.9 

0.06 

s.  d. 

1  6 

2  0 
2  2 
2  4 
2  6 

2  10 

3  4 

4  0 

5.  d. 

0  7 
0  TO 

0  II5 

1  If 

I  4 
I  8 
3  0 
3  8 

S.  d. 
I  0 

1  6 

2  2 

2  10 

3  6 
6  6 

16  8 
31  0 

5.  CZ. 

0  7? 

1  oi 

1  7l 

2  2| 
2  8 

4  II 

II  6 
24  6 

s.  d. 

2  6 

3  6 

4  4 

5  2 

6  0 

9  4 
20  0 

35  0 

5.  d. 

1  10^ 

2  6| 

3  4f 

4  0 
6  7 

14  6 
28  2 

Indian  prices  remained  the  same  at  both  periods. 


Prices  of  Cotton  Tarns  per  HanJc, 


English  Prices. 

Indian  Prices. 

1812. 

1830. 

1812  and  1830. 

No. 

d. 

d. . 

d. 

40 
60 

li 

li 

of 
of 

2g 
2i 

80 

He 

of 

2| 

100 
120 
150 
200 

li 
1% 

°ii 
°ii 

I 

If 

3 

3i 
4A 
51 

250 

3i 

2i 

8 

"It  is  upon  the  basis  of  spinning  tliat  tlie  great  abridgments 
of  labour,  and  the  consequent  cheapness  of  the  cotton  manu- 
facture, have  been  chiefly  founded,  and  by  which  this  country 
will  be  able  to  meet  competition  in  the  eastern  markets,  either 
in  yarns  or  in  cloth,  of  which  they  form  the  principal  consti- 
tuent value.  Very  important  discoveries  and  improvements 
have  doubtless  been  made  in  weaving,  dyeing,  printing,  and 
bleaching,  and  particularly  for  certain  operations  and  de- 
scriptions of  cloth  ;  but,  taken  in  the  gross,  the  amount  will  bear 
but  an  inferior  proportion  to  the  economy  introduced  by  spin- 
ning, upon  which  both  invention  and  exertion  have  been  upon 
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the  rack  for  the  last  30  years,  and  a  real  capital  vested  m  build- 
ing and  machinery  of  £  1 0,000,000  sterling.  Tlie  consequence 
of  those  improvements  has  been,  that  by  the  last  returns,  from 
4,000,000  to  5,000,000  lbs.  of  cotton  yarn  have  been  ex- 
ported to  India  in  one  year,  while  in  1 81 2  only  a  few  samples 
were  sent."* 

The  fall  of  price  is  much  more  remarkable  with  regard  to 
calicoes  than  to  yarns.  Of  this  fact  Mr.  Everett  has  afforded 
striking  evidence  in  the  following  statement  of  cotton  goods 
which  he  shipped  in  American  traders  from  England  to  Can- 
ton during  the  years  1 820-1,  and  down  to  1828  inclusive. 
The  total  quantity  was  226,571  pieces,  value  £207,784. 

Depreciation  of  the  Cost  of  Cotton  Long  Cloths  since  1820. 

1 82 1  from    2i  to    5  percent.      1826  from  30    to  35  percent 

1822  5  7J  1827  35  40 
J823          10        15                   1828         40  45 

1824  20        25  1829         45  50 

1825  12^      15  1830         47J  5ot 

Thus  nearly  a  double  quantity  of  long  cloths  might  be 
bought  in  1830  for  the  same  money  as  in  1820 ;  and  thus  a 
double  number  of  persons  migbt  be  enabled  to  purchase  and 
wear  them. 

By  the  increased  exports  of  our  manufactures,  as  tbeir 
prices  fall,  we  are  enabled  to  obtain  a  vastly  greater  pro- 
portion of  the  productions  of  foreign  nations  than  we  did  20 
years  ago,  as  the  following  statement  of  imports  at  two  such 
intervals  will  show  : — 


Home 

Consumption. 

1810. 

Jan.  1836. 

Sheep's  wool 

lbs. 

10,914,137 

43,185,993 

Cotton  wool  1 

home  con- 
sumption. 

}do. 

90,000,000 

333 ,000,000 

Susjar 

do. 

cwts. 

3,489,3125: 

4,466,000 

Coifee 

do. 

lbs. 

5,308,096 

22,326,000 
6,640,519 
in  whole  <), 0^^,000 

Wine 

do. 

galls. 

in  whole  6, 805  ,2  76| 

Tea 

do. 

lbs. 

do. 

22, 000, OOo| 

36,606,000 
do.  41,194,000 

Pepper 

do. 

do. 

do. 

1,117,000 

3,345,000 

*  Mr.  Kennedy,  ut  supra. 

t  Commons'  Keport  on  Indian  Affairs,  1830. 

X  A  great  deal  was  consumed  in  the  distilleries  this  year. 
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Prices  of  Upland  Georgian  Cotton,  Water- ticist,  No.  20, 
f  Shirtings,  and  ^  Velveteens. 


Years. 

Cotton. 

"Water  Twist. 

1  Shirtings  per  piece. 

i  Velveteens, 
per  lb. 

Liir.  to 

Diff.  to 

Diff.  to 

Cotton. 

Cotton. 

Cotton. 

d. 

d. 

d. 

s. 

d. 

s.  d. 

d. 

1827 

6i 

12 

54 

1828 

6i 

11^ 

4i 

1829 

55 

"J 

5i 

4i 

18^ 

1830 

6i 

Hi 

13 

5 

1  44 

^^ 

12 

1831 

5i 

4i 

13 

0 

7  loi 

I3i 

1832 

61 

IO| 

4i 

13 

0 

7  2i 

II 

1833 

7i 

3! 

13 

I 

6  4 

17J- 

The  loss  of  cotton  of  tliat  quality  in  waste  amounted  to 
one-eiglith,  or  2  oz.  per  lb.  The  above  Table  was  given  in 
to  the  Committee  on  Manufactures  by  J oshua  Milne,  Esq.,  of 
Crompton,  near  Oldham.  He  has  four  mills,  employs  about 
770  hands,  several  of  whom  are  in  families  earning  from  40s. 
to  50s.  per  week,  and  has  lately  disposed  of  power-looms  for 
£255,  which  cost  him  £1,400,  and  replaced  them  by  others 
of  an  improved  construction.  In  his  manufacture  he  allows 
5  per  cent,  for  interest  of  money,  and  lo  per  cent,  annually 
expended  on  repairs  of  the  machinerj^,  but  3  3  per  cent,  on  the 
cards,  which  must  be  renewed  every  three  years.  He  admits, 
that  as  he  is  working  more  cheaply  now  than  formerly,  in  con- 
sequence of  improved  machinery,  the  difference  between  the 
price  of  raw  and  manufactured  cotton  is  not  a  correct  criterion 
of  his  rate  of  profit.  The  new  looms  cost  only  800Z.,  and 
did  better  work  than  the  old,  which  cost  1,400^.  This  is  a 
particular  case,  and  could  not  be  applied  to  the  rest  of  the 
apparatus  in  the  mill.  The  old  looms  were  for  fustians,  and 
had  been  originally  ill  constructed  for  their  work.  "  There 
is  some  machinery,"  adds  he,  "  which  it  is  better  to  bm-n  than 
to  use."*- 

Table  of  tlie  Average  Price  of  Cotton  compared  iviiJi  Twist  Sold, 

The  column  "  Difference  "  may  be  considered  as  denoting 
the  progress  of  machinery  in  the  cotton  manufacture  dmirig 


*  Supp.  Report  Factory  Commiss.  p.  185. 
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tlie  last  tliirty  years.  As  the  first  number  in  tliis  column  is 
20*2c?.,  and  the  last  y^']cl.,  it  would  seem  to  follow  tliat  cotton- 
spinning  macliinery  is  now  nearly  four  times  as  efficient  as  it 
was  tliirty  years  ago.  This  conclusion  is  not,  hov/ever,  quite 
accurate,  at  least  for  the  numbers  given  since  1825  ;  as,  from 
that  period,  the  prices  of  yarn  have  been  frequently  insuffi- 
cient to  pay  the  cost  of  production,  owing  to  the  universal 
introduction  of  power-looms.  This  paradoxical  result  has 
been  brought  about  in  the  following  way  : — Previous  to  tho 
general  use  of  power-looms,  hand-loom  weavers  were  tho 
principal  pm-chasers  of  cotton-yarn  ;  but  when  the  power- 
loom  was  extensively  introduced,  the  manufacturing  of  cloth, 
by  its  assistance,  did  not  form  a  separate  business,  as  in  the 
hand-loom  trade,  but  was  carried  on  under  the  same  roof  with 
the  spinning  of  cotton,  the  manufacturers  of  yarn  having 
added  a  power-loom  department  to  that  of  their  spinning 
machinery.  The  hand-loom  weavers  could  not,  of  course, 
work  against  the  competition  of  the  steam-looms,  or  if  they 
did  struggle  to  earn  a  scanty  subsistence  from  their  business, 
they  could  do  so  only  by  giving  a  far  lower  price  for  the 
yarn  they  made  use  of  than  before  ;  the  consequence  was, 
that  there  were  hardly  any  buyers  of  yarn  in  the  market,  and 
the  price  was  reduced  so  low  that  the  profits  of  the  spinners 
of  it  were  almost  annihilated  ;  many  of  them  were  brought  to 
bankruptcy,  and,  of  late  years,  those  coarse  cotton-spinners 
only  have  driven  a  profitable  trade,  who  have  annexed  power- 
looms  to  their  spinning  establishments.  This  explanation  is 
necessary  in  reference  to  the  present  Table.  The  factory  to 
which  it  refers  is  solely  for  spinning.  This  does  not  prove 
that  the  cotton  business  in  general  has  been  profitless  for  the 
last  few  years,  but  simply  that  the  mode  of  conducting  it 
profitably  has  changed,  and  that  those  who  have  stuck  to  the 
old  method  of  proceeding  have  suffered  severely. 

At  this  moment  (May  1836)  the  demand  for  yarn  in  the 
foreign  (chiefly  German  and  Eussian)  markets  is  so  brisk,  as 
to  render  power-weaving  an  unprofitable  business  relatively  to 
spinning.    Such  are  the  vicissitudes  of  trade ! 
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Average  Prices  of  Cotton  compared  with  Twist  Sold. 


Cotton 

Twist 
sold 
per  lb. 

Average 

Differ- 

per lb. 

Number. 

ence. 

r  rom 

December 

1802 

to 

December  180$ 

IQ 

6 

39 

8 

25.9 

20.2 

— 

— 

1805 

—  1806 

^9 

08 

26 

18 

25. 

1806 

—  1807 

21 

-)'T 

36 

25.78 

15 ,10 

— 

— 

1807 

—  1808 

24 

83 

38 

24.61 

13.17 

1808 

—  1809 

26 

83 

4^ 

91 

24-37 

15.08 

'-J  uly . 

1809 

—  1809 

37 

24.69 

16. 2^ 

December 

1809 

July         1 8 10 

20 

40 

TO 

22.97 

19.86 

V  Jvfly.. 

1810 

December  18 10 

19 

28 

5  ^ 

22.96 

18.76 

December 

1810 

July         181 1 

17 

34 

40 

23.09 

16.44 

July  . 

i8ii 

December  18 11 

A'i 

28 

J  ^ 

23.59 

11.28 



December 

1811 

July  1812 

17 

81 

2Q 

72 

23.15 

II. 91 

July     •  : 

1812 

December  181 2 

18 

■2Q 

OQ 

24.45 

10.85 

December 

1812 

July         18 13 

•yj. 
•^t 

1  5 

2  i 

46 
't^ 

25.22 

10.71 

J  uly 

181 J 

December  1813 

9? 

35 

08 

25.52 

9.96 

December 

181 J 

July  1814 

Q2 

25.06 

13  .40 

J  uly 

1814 

December  18 14 

?I 

40 

26. 

13-73 

December 

1814 

July  1815 

25 

7^ 

37 

48 

23.65 

II  .76 

Ju^y 

1815 

December  181 5 

26 

53 

28 

SA 

25. 

11.91 

December 

181 5 

July         18 16 

->  / 

T4 

8 

25.4 

17-27 

July 

1816 

December  1816 

20 

73 

25.3 

13.07 

December 

1816 

July         18 1 7 

3 

34 

65 

25.7 

12.35 

July 

1817 

December  18 17 

44 

6 

25.46 

13  . 16 

December 

1817 

July         1 818 

46 

34 

55 

25.6 

14.09 

July 

1818 

December  1818 

21 

13 

32 

95 

23.4 

II  .82 

December 

1818 

July         1 8 19 

T  J. 

30 

85 

24-53 

16.36 

July 

1819 

December  18 19 

6? 

27 

53 

24-95 

13.88 

December 

1819 

July  1820 

44 

26 

25.70 

11.59 

July 

1820 

December  1820 

62 

21 

40 

25.18 

9.78 

December 

1820 

July  1821 

9 

82 

20 

I  £ 

25-73 

10.29 

J  Uly 

1821 

December  18  21 

9 

91 

19 

45 

25-53 

9-54 

December 

1821 

July  1822 

9 

^' 

21 
J 

25-54 

10.04 

J  uly 

1822 

December  1822 

3 

^4 
8 

^9 

14 

25.6 

10.8 

December 

1822 

July  1823 

7 

19 

23 

25.6 

11.43 

July 

1813 

December  I823 

g 

24 

^9 

25-34 

11.39 

December 

1823 

July  1824 

3 

81 

^9 

4^ 

2  5-9 

10.6 

July 

1824 

December  1824 

8 

7» 

19 

09 

26-1 

10.31 

December 

1824 

July  1825 

^4 

34 

26.2 

8.26 

July 

1825 

December  i82i> 

13 

06 

IQ 

II 

29.1 

6.05 

December 

1825 

July  1826 

7 

6 

16 

5 

27-73 

8.9 

July 

1826 

December  1826 

6 

82 

15 

17 

30. 

8.35 

December 

1826 

July  1827 

6 

95 

14 

97 

30.95 

8.02 

J  uly 

1827 

December  1827 

7 

34 

14 

77 

30. 

7.43 

- 

December 

1827 

- 

July  1828 

6 

26 

13 

27.41 

6.74 

July 

1828 

December  1828 

6 

64 

13 

3 

28.33 

6.66 

])ecember 

1828 

July  1829 

6 

23 

12 

96 

28.23 

6.73 

July 

1829 

December  1829 

6 

34 

13 

43 

29.69 

7.09 

December 

1829 

July  1830 

7 

01 

13 

28 

27.85 

6.27 

July 

1830 

December  1830 

6 

82 

12 

72 

26.77 

5.90 

December 

1830 

July         1 83 1 

6 

65 

12 

82 

28.58 

6.17 

July 

1831 

December  183 1 

6 

82 

12 

37 

27.40 

5-55 

December 

1831 

July  1832 

6 

97 

12 

76 

29-43 

5.79 

July 

1832 

December  1832 

7 

24 

12 

61 

29.52 

5-37 

Furnished  by  Samuel  Greg  and  Co.,  not  from  their  own  mills,  but 
tliey  can  vouch  for  its  being  accurate. 
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338  EEMALKS  ON  PRICES,  BY  MR.  REUSS. 

1828.  The  domand  for  yarn  at  the  beginning  of  this  year 
promised  to  bo  favourable,  but  from  the  multiplication  of 
power-looms,  the  price  of  calico  fell,  generally  speaking,  so 
low  as  to  afford  little  remuneration  to  the  manufacturers.  In 
the  last  months  of  the  year  particularly,  from  the  diminished 
vent,  it  became  lower  than  at  any  former  period. 

1829.  The  depression  which  prevailed  at  the  conclusion 
of  last  year  in  the  cotton  cloth  trade  continued,  without 
interruption,  during  the  first  six  months  of  the  present  year. 
Considerable  bankruptcies  occurred,  which,  in  conjunction 
mth  the  disputes  which  arose  between  the  mill-owners  and 
the  operatives  about  wages,  occasioned  a  long  suspension  of 
the  course  of  business.  The  cotton  twist  trade,  however, 
Vv^as  far  from  being  unsatisfactory  as  to  price. 

1830.  The  influence  of  the  Belgian  revolution  on  the 
commercial  world,  as  well  as  the  differences  revived  towards 
the  end  of  this  year  between  the  manufacturers  and  their 
workmen,  obstructed  not  a  little  the  demand  for  all  sorts  of 
cotton  goods.  The  trade,  however,  indicated  a  steady  ten- 
dency to  increase,  especially  at  the  beginning  of  the  year  ;  but 
towards  its  close  the  purchasers  were  seized  with  a  panic  on 
account  of  the  imsettled  state  of  Continental  politics. 

1 83 1.  The  demand  of  cotton  yarn  and  fabrics  for  exporta- 
tion was  upon  the  increase  at  fair  prices.  These  became 
unfavourably  affected  in  December  by  the  new  Act  of  Parlia- 
ment for  restricting  the  hours  of  labour  in  factories,  to  wdiich 
circumstance  some  of  the  manufacturers  fell  a  sacrifice. 

1832.  The  business  of  the  factory  districts  being  no 
longer  disturbed  by  trades'  unions,  strikes,  and  quarrels,  the 
manufacture  of  cotton  in  all  its  branches  advanced  in  a 
constant  and  satisfactory  manner ;  the  export  of  twist,  in 
particular,  was  greatly  increased,  although  complaints  were 
made  by  the  mill- owners  of  the  little  difference  in  price 
between  the  raw  and  manufactured  article. 

1833.  This  year  is  the  commencement  of  a  new  era  in  the 
trade  of  England,  in  consequence  of  the  Slave  Emancipation 
Act,  the  new  Bank  Charter,  and  the  opening  up  of  the  trade 
to  China.  These  important  measures,  dictated  by  the  liberal 
Kspirit  of  the  age,  soon  began  to  display  their  propitious 
influence  in  every  department  of  British  industry.  Their 
primary  effect  was  to  excite  extensive  speculations  in  cotton 
wool  and  cotton  yarn. 
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1834.  The  beneficial  influence  of  the  philanthropic  acts  of 
the  British  Parliament  in  1833  upon  the  prosperity  of  tho 
country  were  very  conspicuous  in  1 834,  especially  in  reference 
to  the  textile  manufactures.  The  fabrication  of  cotton  goods 
became  not  only  more  extensive,  but  assumed  a  more  sub- 
stantial and  healthful  character.  All  the  hands  were  in  full 
emj)loyment  during  the  com-se  of  the  year.  As  the  prices 
of  cotton  wool  remained  steady  during  the  first  nine  months, 
the  spinner  derived  the  full  advantage  of  the  improved 
demand  for  his  goods.  The  factory  operatives  now  ceased 
to  complain  either  of  lev/  wages  or  of  the  liours  of  work, 
having  full  occupation,  with  bread  and  other  necessaries  of 
life  at  moderate  rates,  in  spite  of  the  corn  laws.  Commercial 
enterprise  gave  itself  up  the  more  confidently  to  the  allure- 
ment of  the  times,  as  no  interruption  to  its  success  had 
lately  occurred. 

1835.  The  increased  facilities  of  trade,  and  the  large 
demand  for  cotton  twisfc  in  the  China  market,  the  extent  of 
which  is  yet  unknown,  along  with  the  quickly-advancing 
consumption  of  the  old  customers  in  every  country,  the 
continuance  of  peace,  and  the  soundness  of  credit,  gave  to 
the  cotton  ti^de  of  Great  Britain  this  year  a  prodigious 
impulse.  The  anticipation  of  a  very  large  demand  exciting 
fears  of  a  short  supply  of  the  raw  material  caused  a  panic  in 
the  cotton-wool  market,  which  reacted  upon  the  yarns,  and 
raised  their  prices  tov^ards  the  conclusion  of  the  spring 
months,  vrithout  the  aid  of  speculation.  At  the  end  of  the 
month  of  May,  Georgia  and  Louisiana  cotton  wools  stood 
2d.,  Sea  Island  and  Egyptian  ^hd.  to  4c?.,  and  Brazil  3c?. 
higher  than  in  January,  cotton  twist  rising  in  a  similar  pro- 
portion. The  alarms  of  the  trade  were  by  this  time  appeased, 
and  the  fears  of  a  short  supply  of  cotton  wool  seemed  to  be 
unfounded. 

According  to  Mr.  W.  F.  Eeuss,  the  production  of  cotton 
yarn  in  Great  Britain,  in  the  year  1835,  was  as  follovvs  : — • 


lbs. 

Cotton-wool  spun  ,    .    •    3155997? 44 2 

"Waste  in  spini ling  34,562,220 


Total  yarn  made  in  Engiaud  and  Scotland  .  .  .  281, 43 5, 222 
Scotland  alone  32,520,691 


Total  yam  spun  in  England  248, 914, 531 


Being  nearly  eight  times  the  production  of  Scotland. 
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Employment  of  the  said  Yarn, 

lbs. 

Exported  ia  twist   82, 45 7, 885 

,  5          thread   i  ,842,124 

, ,          goods  (manufactured)     .  97,822,722 

Sent  to  Scotland  and  Ireland  from 

England   5>359>  000 

Miscellaneous  articles,  waste,  &c.     .  1 1 , 5  00 , 000 

Retained  for  home  wear  and  stock     .  49 , 93  2 , 800 


,914, 53f 


Exports  of  Cotton,  Twist  in  1835,  hy  Mr,  Beuss. 


lbs. 


Africa      •    •    .  . 

15,189 

Belgium  .    .    .  . 

14,645,506 

Brazils  .... 

194,778 

British  West  Indies  . 

3,459 

British  N.  America  . 

^53,597 

Chili  and  Peru  . 

7,320 

Columbia  .... 

1,200 

Denmark  .... 

14,800 

France  .... 

75.145 

Gibraltar  .... 

37^944 

Hanover  and  Ilanse 

Towns  .... 

29,306,538 

India  and  China  . 

5.305*512 

Malta  and  the  Ionian 

Isles  .... 

417,046 

Mauritius  and  Java  . 

237,726 

Egypt,  558,630 


lbs. 

Mexico  ....  668,886 
Naples  and  Sicily  .  2,246,927 
New  Holland  .  .  4,060 
Prussia  ....  10,791 
Portugal  .    .    .    .  272,717 

Russia  21,478,499 

Sweden  and  Norway  .       925 , 309 

Spain   1,788 

Sardinia,  Tuscany,  &c.  2,298,541 
Trieste  and  Austria  .  1,777,805 
Turkey  and  the  Le- 
vant   *i, 6 6 7, 441 

United  States  of  Ame- 
rica   131,060 


I  Total.    .  82,457,885 

of  that  quantity. 


Lace-Thread  Price  List  of  T,  Houldsworth,  Esq,,  M.P^ 


Price  per  lb. 


The  price  above  No. 


Price  per  lb. 


No. 

s. 

d. 

No. 

s. 

80 

....  3 

6 

170  . 

10 

1 

90 

....  3 

10 

180     .  . 

.      .  12 

0 

100 

....  4 

3 

190 

.      .  14 

0 

no 

....  4 

II 

200  . 

.      .  16 

0 

120 

....  5 

8 

210  . 

.      .  18 

6 

l?o 

....  6 

5 

220  . 

.  21 

3 

140 

....  7 

3 

230  . 

.      .  25 

0 

150 

....  8 

2 

240  . 

.      .  29 

6 

160 

.    .    .    .  9 

2 

250     .  . 

•    •  35 

0 

The 


250  must  be  fixed  by  special  agreement, 
thread  is  delivered  in  Manchester  and  is  thenceforward  at  the  risk  of 
the  purchaser. 
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Dates  and  Amounts  of  Excise  Duties  laid  at  different  Times, 
from  the  earliest  Period,  on  Cotton  Goods  made  in  Great 
Britain.    Duties  commenced  2Qth  July,  171 2. 

Per  Yard. 

Calicoes  printed,  stained,  painted  or  dyed  ...  ,  ^d.  yard  wide. 
From  2nd  August,  17 14 — Additional  duty  of  the  like 

amount,  total  6(^.  „ 

„    I  ytli  August,  1 7  74 — Stuffs  wholly  made  of  cotton 
spun  in  Great  Britain,  called  "  British  Manufac- 
tory "  id.  „ 

„    5  th  April,  1779 — 5  per  cent,  additional  duty  on  the  former  duty. 
„    5th  April,  1782 — A  second  5  per  cent,  as  hefore. 
„    25th  July,  1782 — A  third  5  per  cent,  as  before. 
„    1st  October,  1784 — Duties  on  cottons,  stuffs,  and  cotton  and  linen 
mixed,  bleached,  or  dyed,  not  being  linen  gauzes  sprigged  with 
cotton,  viz.,  under  3.9.  per  yard  in  value,  id.  per  yard,  and  15  per 
cent  thereon.  At  3s.  per  yard  in  value,  or  upwards,  2d.  per  yard, 
and  1 5  per  cent,  thereon. 
„    ist  August,  1785 — The  above  repealed,  and  new  duties,  viz.  : — 
Linens  printed,  painted,  &c.,  of  greater  value  d. 

than  IS.  4tZ.,  and  not  more  than  2s.  6c?.  .     .    1}  per  sq.  yd. 


Mixed  or  cotton  stuffs,  ditto  is.  8c?.,  and  not  more 

tlian  3s  2i^ 

Ditto  3s  411*5 

British  muslins,  ditto  is.  8cZ.,  not  more  than  3s.  2|fj^  „ 

Ditto  3s  4jfL 

„    loth  May,  1787 — The  whole  of  the  above  re- 
pealed, and  new  duties  in  lieu  thereof,  viz.  : — 
British  manufactory  and  British  muslin    .    .    3  J  „ 

Linens  and  stuffs  3  ^  „ 

These  rates  continued  until  the  repeal  of  the  duty,  ist  of  March, 
1831. 

Duties  on  Cotton  Wool  at  different  Periods, 


COTTON  WOOL  IMPORTED. 
Years.  lbs. 
1697    •     .     .  1,976,359 
1701     .     .     •  1,985,868 
1710     .     .     .  715,008 
1720    .     .     .  1,972,805 


Years.  lbs. 

1730  .  .  .  1,545,472 

1741  .  .  .  1,645,031 

1751  .  .  .  2,976,610 

1764  .  .  .  3)«70i392 


Inspector-Generars  Office,  21st  Jan.,  1834. 

RATES  OF  DUTY  ON  COTTON  WOOL  IMPORTED. 

Previous  to  1798   Free. 

1798.  Imported  by  the  E.  I.  Company      .  £4  per  cent,  ad  valorem. 
From  the  British  Colonies  or  Plan- 
tations   85.  9c?.  per  100  lbs. 
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From  Turkey  and  the  United  States 

of  America  

From  any  other  place  .... 
180T.  .... 

1802.  Imported  by  the  E.  I.  Company 
From  Turkey  and  the  United  States 

of  America  

From  the  British  Colonies  and  Plan- 
tations   

From  any  other  place  .... 

1803.  From  the  East  Indies,  Turkey,  the 

United  States  of  America,  and  any 
British  Colony  or  Plantation  . 
From  any  other  place  •  .  .  . 
1805.  E.  I.  Company,  Turkey,  United  States 
of  America,  and  any  British  Co- 
lony or  Possession  

From  any  other  place  .... 
1809.  All  sorts  ........ 

1815.  All  sorts  

181 9.  From  any  British  Colony  or  Planta- 
tion in  America,  and  imported 
directly  from  thence  .... 

Otherwise  imported  

18-20.  Of  any  British  Colony  or  Plantation 
in  America,  and  imported  directly 

from  thence  

Otherwise  imported  ..... 
18 2 1.  Of  any  British  Colony  or  Plantation 
in  America,  and  imported  directly 

from  thence  

Otherwise  imported  .... 
1826.  Of  any  British  Colony  or  Plantation 
in  America,  or  of  Malta,  and  im- 
ported directly  from  thence  . 
Otlierwise  imported  .... 
1828,  Imported  from  any  British  Posses 

sion  

From  any  other  place 
1831.  The  produce  of,  and  imported  from, 
any  British  Possession  . 
Of  any  foreign  country,  or  imported 

therefrom  

1833.  The  produce  of,  and  imported  from 
any  British  Possession  . 
The  produce  of  any  foreign  country, 
or  imported  therefrom  . 


6.S.  6c?.  per  100  lbs. 
125.  dd.  „ 
Free. 

£4.  1 6s.  per  cent,  ad  val. 

75.  lod.  per  100  lbs. 

ICS.  6(7. 
155. 


165.  8d 
£1.  55. 


165.  lo^d, 
255.  3fa\ 
1 6s.  lid. 
8s.  id. 


6s.  ^d. 
8s.  -jd. 


6s.  3^7.  „ 

£6  per  cent,  ad  valorem. 


Free. 

£6  per  cent,  ad  valorem. 
Free. 

£6  per  cent,  ad  valorem. 
4c/.  per  cwt. 

£6  per  cent,  ad  valorem. 
4c?.  per  cwt. 

5s.  IOC?.  „ 

Ad.  „ 
2S.  lid.  „ 


Inspector-General's  Office,  21st  Jan.,  1834. 

(Signed)         W.  Irving. 
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The  following  Tables,  compiled  by  Dr.  Mitchell  from  the 
Eeports  of  tlie  Factory  Commissioners,  exhibit  the  rates  of 
wages  for  cotton  spinning  in  the  two  great  factory  districts  of 
England  and  Scotland. 

Tables  of  tlie  Wages  and  Ages  of  the  Operatives  in  the  Cotton 
Manufacture. 


LANCASHIRE. 


Males. 

1 

Females.  j 

AGE. 

Nuniber 

Average 

Numbci' 

Average 

employed. 

AVeekly 
AVages. 

employed. 

AVeekly 
Wages. 

s. 

d. 

6'.  d. 

Below         1 1 

246 

2 

3i 

155 

2  4S 

I*  rom  II  to  1 6 

1, 169 

4 

If 

1,123 

4  3 

l6  —  21 

736 

10 

1 , 240 

7  3i 

21  26 

6x2 

^7 

780 

8  5 

26    31 

355 

20 

4i 

295 

8  7i 

31  —  36 

215 

22 

100 

8  qi 

36  —41 

168 

21 

7i 

81 

9  H 

41  —  46 

98 

20 

3i 

38 

9  3i 

46  —  51 

88 

16 

7i 

23 

8  10 

51  —  56 

41 

16 

4 

4 

8  4i 

56  —  61 

28 

13 

61- 

3 

6  4 

61  —  66 

8 

13 

7 

I 

6  0 

66  —  71 

4 

10 

10 

I 

6  0 

71  —  76 

I 

10 

0 

76  ~  81 

I 

8 

8 

3,770 

3,844 
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GLASGOW. 

Males. 

Females. 

AGE. 

Number 

Average 

Number 

Average 

employed. 

Weekly 
Wages. 

employed. 

Weekly 
Wages. 

s.  c?. 

s.  d. 

Below         1 1 

283 

I  1 1£ 

I    10  J 

From  II  to  1 6 

I  iQ 

4.  7 

•4-  / 

2  162 

l6    21 

881 

Q  7 

6  2 

21    26 

CAT 

34^ 

18  6 

7  2^: 

26    31 

TO   T  ri 

D  74 

7  I 

2  I  —  ^6 

7  4j 

36  —  41 

279 

19  8J 

218 

6  7i 

41  —  46 

159 

19  6 

92 

6  6 

46  —  51 

117 

19  2 

41 

6  10 

51  —  56 

69 

17  9f 

18 

6  li 

56  —  61 

45 

16  li 

16 

6  0 

61  —  66 

17  7 

7 

5  5 

66  —  71 

15 

15  9i 

2 

4  0 

71  —  76 

II 

10  II 

76  —  81 

5 

9  6 

81  —  86 

86  —  91 

I 

8*  0 

4,631 

7,445 

Actual  Prices  paid  for  Sjnnning  Mules  of  different  Sizes. 

A  spinner  spinning —  s.  d. 

No.  170,  on  mules  of  336  spindles  and  under,  is  ])aid  2  o  per  lb. 

Ditto     ditto      348  to  384       ditto  i  ii^ 

Ditto     ditto      396  ditto  i  io| 

Ditto     ditto      600  spindles  is  paid 

at  Messrs.  M'Connell's,  Manchester  i  4J 

at  Messrs.  Houldsworth's,     ditto  i  85- 

at  Messrs.  Carrutliers'  ditto  i  6| 

A  spinner  spinning — 

No.  200,  on  mules  of  336  spindles  and  under  ..36 
Ditto     ditto      348  ditto  ..35 

Ditto     ditto       396  ditto  ..34 

Ditto     ditto      600  ditto 

at  Messrs..  M'Connell's  ....  2  5 
at  Messrs.  Houldsworth's  ...  2  5 
at  Messrs.  Carrutliers'     .    .    .    .    2  8f 
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Tims  the  advantages  of  large  mules  over  small  will  give  a 
difference  of  four  to  five  per  cent,  in  cost  of  production,  but 
of  seven  to  eight  in  rate  of  spinners'  wages. 

It  has  been  stated  to  be  doubtful  whether  the  large  mules, 
employed  as  above  in  fine  spinning,  can  ever  be  applied  to 
coarse  spinning,  owing  to  the  greater  rapidity  of  the  motion 
in  mules  for  coarse  spinning  and  the  weight  of  them.  An 
experienced  manufacturer  resolves  this  doubt  by  saying,  that, 
mth  the  knowledge  possessed  by  modern  mechanics  of  di- 
minishing friction,  and  with  the  suj)erior  accuracy  of  theii' 
work,  a  spinner  can  manage  two  mules  of  600  spindles  for 
coarse  spinning  with  as  much  ease  to  himself,  and  with  no  less, 
or  more  rapidity  of  the  machinery,  than  he  did  two  mules  of 
300  spindles  each  ten  years  ago.  "  I  have  not  seen  mules  of 
Doo  spindles  for  coarse  work  yet  fitted  up  ;  but  I  have  my- 
self fitted  up  a  pair  of  mules  for  my  master,  of  512  spindles 
each,  for  coarse  work,  and  they  answer  so  well  that  I  see  that  I 
could  easily  and  certainly  add  100  spindles  to  them."* 

Estimate  of  cost  of  a  fire-proof  mill  of  24  windows  long  (exclusive  of 
engine-house),  9  feet  bays,  42  feet  wide,  and  7  stories  high,  ^vith  a 
steam-engine  of  loo-horse  power,  to  turn  24,000  spindles,  spinning 
No.  40  ;  12,000  throstle  spindles,  spinning  No.  30 ;  with  all  necessary 
preparations  for  the  same. 

Suppose  the  mill  75  yards  long  (includiag  engine-house) 
13  yards  wide,  and  7  stories  Ingh,  containing  6,825  square 
yards  of  flooring,  cost  about  50s.  per  square  yard,  and  include 
mill,  mill-gearing,  steam-pipes,  steam-engine  boilers,  boiler- 
house,  gas-house,  gas-apparatus,  and  other  appendages  to 
complete  the  mill;  6,825  yards,  at  50s.  cost  £17,062 

A  fire-proof  warehouse  of  10  windows  long,  five  stories  high, 
30  feet  wide,  for  cotton  cellar,  waste  place,  counting-house, 
twist-rooms,  reeling-rooms,  making-up  and  taking-in  rooms, 
&c.,  will  contain  about  1,500  square  yards  of  fiooring,  at  305.  2,250 

A  mill  of  the  above  dimensions  will  contain,  and  an  engine  of  the 
above  power  will  turn,  the  following  spinning  maclunery  and  prepara- 
tion, and  will  produce  weekly  the  following  weiglit  of  yarn  : — 

12,000  throstle  spindles,  at  2  2| 
hanks,  or  three-quarters  of  a  pound 
per  spindle  of  No.  30     •    .     .  . 

24,000  mule  spindles,  at  18  hanks, 
or  three-quarters  of  a  pound,  per 
spindle  of  No.  40     .    .  . 


1     lbs.  1 
j    9,000  j 

at  200 
spindles  ! 
per  horse,  j 

>  =  60  horses. 

i     lbs.  1 

j  10,800  I 

1     at  600 

spindles  , 
1  per  horse.  1 

[  =  40  horses. 

19,800 

TOO 

*  Rowbotham,  in  Factory  Commission  Report,  Part  I.,  Bolton,  p.  133. 
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Macliinery, 

One  willow   ^ 

Three  scutchers  ^ 

Three  lap  machines    6° 

One  Imndred  cards,  forty-inch,  and  covered  with  cards       50  5,000 

Three  card  grindhig  machines   3°  9° 

Twelve  drawing  frames,  four  heads  each   ....       40  480 

Twelve  slubbing  frames   ^7  804 

Forty-eight  fine  frames  .  .  .  •  •  .  •  •  •  3,888 
Twelve  tliousand  tlirostle  spindles,  in  eighty  throstles, 

of  one  hundred  and  fifty  each,  at  95.  per  spindle     .  5  >  4oo 

Twenty-four  thousand  mule  spindles,  in  forty  pairs  of 

three  hundred  spindles  per  mule  at  5s.  per  spindle  6,000 


22,102 

Cost  of  mill  ...  17,062 
Cost  of  warehouse  •    •  2,250 


£41,414 

Cop  and  bobbin  reels   .    .  £3^0 

Mechanics'  shops,  lathes,  vices,  and  tools    ....  200 

Counting-house  100 

Cotton  and  twist  warehouses,  waste  places,  &c.,  fitted  up  100 

Cans  300 

Straps  400 

Bobbins  for  slubbing  and  jack -frames  and  mules    .    .  41^ 

Bobbins  for  tlirostles  60 

Doffintins    .  100 

>Skewers  5° 

Skips  100 

Banding,  list,  buckles,  (fee  100 

Keller  leather,  and  rollers  covering  250 

Making-up  presses,  counters,  weights,  and  scales    .    .  100 

Horse,  cart,  gear,  stable  150 

— ■  2,720 

44,134 

Purcliase  of  land,  and  procuring  a  supply  of  water  for 
engine   3,000 

Total  cost  ,  £47,134 


In  a  mill  of  the  before-mentioned  dimensions,  and  seven  stories  high, 
the  different  stories  would  probably  be  occupied  as  follows  : — 

One  and  a  half  story  for  100  cards,  of  ^o  inches,  and  preparation  ; 
say  6  feet  per  engine. 

Half  story  for  scutching,  and  cleaning,  binns,  and  mixing. 

One  story  for  80  throstles  of  150  each,  equal  to  12,000,  at  5  J  feet  per 
pair. 

Four  stories  for  10  pairs  of  mules  of  300  spindles  per  mule  in  each, 
room,  equal  to  24,000., 
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Warehouse, 

Cellar  for  cotton  and  waste. 
Ground-floor,  counting-house,  and  twist-rooms. 
Third  story,  making-up  and  store  rooms. 
Fourth  and  fifth  stories,  reelers,  &c. 

The  above  estimate  is  made  up  by  a  very  competent  person 
engaged  in  the  construction  of  machinery,  who  has  a  mill  of 
his  own.  But  such  estimates  generally  fall  much  below  the 
actual  outlay.  The  owners  of  mills  would  give  their  separate 
valuations  at  a  much  higher  rate.* 

The  great  differences  in  the  average  rates  of  wages  paid  by 
different  mill  owners  in  Manchester  for  spinning  the  same 
quality  and  fineness  of  yarn  with  similar  mule  jennies  is  one 
of  the  most  remarkable,  and,  at  first  sight,  most  puzzling  cir- 
cumstances in  the  factory  system.  Thus  we  find  that  the 
average  rates  of  weekly  wages,  or  net  earnings,  in  69  hom-s 
of  each  individual  employed,  in  the  following  fine  spinning- 
mills,  are  as  follow  : — 


Average  Earn- 

Name of  Firm. 

*meness  oi 
Yarn  or  Counts 
spun. 

Average 
Fineness. 

Total  of 
Operatives. 

ings  in  one  week 
of  69  hours  of 
eacli  individual 

of  all  ages. 

Pence. 

M'Connell  and  Co.  . 

TOO  to 

240 

170 

131-03 

T.  Houldsworth,  M.P. 

130 

230 

t8o 

1,201 

122' 72 

A.  and  G.  Murray  . 

90 

200 

145 

841 

141-96 

T.  R.  and  T.  Ogden 
Benjamin  Gray  . 

150 

220 

176 

712 

125* 

100  ,  , 

200 

130 

391 

113-5 

Benjamin  Sandford  . 

140  ,, 

210 

175 

382 

Ii2'y4 

Thomas  Plant    .  . 

140  ,, 

210 

175 

343 

112*34 

J.  and  W.  Bellhouse 

130 

210 

170 

211 

148*46 

S.  M.  Mooro      .  . 

150 

210 

180 

189 

129*49 

Hugh  Shaw  and  Co. 

150  yy 

210 

180 

182 

111*8 

William  Carruthers 

210 

180 

143 

I45-24 

The  average  net  weekly  earnings  of  all  tlie  adult  mule- 
spinners,  in  the  coarse  and  fine  mills  of  Manchester,  is  3  2  5*64 
pence,  or  fully  27s.    That  of  the  men  spinners  alone  in  the 

*  Holland  Hoole,  Esq.,  in  Factory  Commission  Keport,  Part  I.,  Man- 
chester, p.  96. 
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fine  mills  varies  from  305.  to  40s.,  wliicli,  with  the  wages  of 
two  children  as  assistants,  at  an  average  of  5  s.  each,  will 
make  up  an  excellent  income  for  a  working  man's  family, 
one  very  different  indeed  from  the  12s.  or  1 4s.  earned  by  a 
like  family  in  the  agricultural  districts  of  England. 

But  the  extraordinary  phenomenon  in  the  above  table  is 
the  difference  of  wages  paid  in  similar  mills  of  the  same  town 
for  work  of  like  quality.  Thus,  in  three  mills  which  spin 
the  average  coimt  of  180  hanks  of  yarn  in  a  pound  weight, 
or  nearly  90  miles'  length  out  of  one  pound  of  cotton,  the 
average  wages  to  the  workmen  are  122*72  pence,  129*49 
pence,  and  11 1*8  pence.  The  latter  two,  which  differ  so 
much,  are  moreover  of  the  same  extent,  or  employ  nearly  the 
game  number  of  hands. 

These  differences  are  well  known  to  the  operatives  in  Man- 
chester from  the  constant  intercourse  which  subsists  between 
them,  and  yet  they  create  no  jealousies  either  among  them  or 
the  masters,  because  the  spinners  are  paid  according  to  a 
general  table,  called  the  Manchester  List  of  Prices,  agreed 
upon  and  fixed  for  a  certain  period,  according  to  the  number 
of  spindles  in  a  mule,  and  the  fineness  of  the  yarn.*  The 
more  spindles  there  are  in  a  mule,  the  more  yarn  can  a  spin- 
ner turn  off,  and,  though  his  earnings  relatively  to  each 
spindle  may  be  less,  his  weekly  wages  for  like  labour  on  his 
pair  of  mules  becomes  greater,  while  the  cost  of  spinning  to 
the  master  is  diminished.  Thus  operative,  owner  of  the  mill, 
the  commerce  of  the  country,  and  mankind  at  large,  all  simul- 
taneously profit  by  this  factory  progression. 

The  causes  of  the  above  differences  are  very  complex. 
Some  mills,  like  Mr.  Houlds worth's,  which,  according  to  the 
principle  of  fineness  of  yarn,  ought  to  pay  fully  the  average 
wages,  pay  less  in  consequence  of  the  number  of  machines 
employed  in  it  for  doubling  the  fine  yarn  into  thread  for 
making  lace.  Now  these  doubling  machines  are  superin- 
tended by  young  persons,  who  work,  of  coui'se,  at  much  lower 
wages  than  skilful  adult  spinners.  Again,  factories  which 
have  mules  containing  most  spindles  employ  the  largest  pro- 
portion of  juvenile  piecers  and  scavengers,  and,  of  course,  pay 
a  less  average  rate  of  wages  among  the  whole  operatives. 
Some  mills,  also,  which  are  filled  with  modern  machinery  of 
*  See  Philos.  of  Manufactures,  page  319. 
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the  best  kind,  but  not  with  very  large  mules,  enable  the  si)in- 
ner  to  turn  off  a  proportionably  greater  quantity  of  work,  and 
to  earn  proportionably  higher  wages, — a  result  most  advan- 
tageous to  the  mill-owner,  as  it  makes  his  sunk  capital  so 
much  the  more  productive.  Hence,  in  these  circumstances, 
the  higher  average  rate  of  wages  he  pays  the  more  prosperous 
he  is.  On  the  contrary,  when  a  manufacturer  works  his  mill 
with  very  long  mules,  such  as  contain  from  800  to  1,000 
spindles,  he  needs  fewer  spinners  at  high,  and  more  piecers 
at  low  wages,  and  will  therefore  pay  a  lower  average  rate, 
which  will  be  in  this  case  the  cause  and  measure  of  his  pros- 
perity. Wlien  a  long  mule  is  constructed  in  the  best  possible 
manner,  a  prudent  operative  may  choose  to  take  work  on  it 
at  a  rate  per  pound  of  yarn  under  the  printed  list  jprices, 
because  he  can  even  then  earn  a  very  large  weekly  sum.  Under 
such  a  variety  of  circumstances  the  average  rate  of  wages  paid 
by  the  mill-owner  may  undergo  considerable  variation,  with- 
out any  person  in  the  trade  having  just  reason  to  blame  either 
master  or  servant. 

The  following  is  the  result  of  an  average  of  several  men's 
work  at  different  periods.  There  are  1 1 1  spinners  at  present 
employed  in  the  mill,  each  earning,  on  an  average  per  week, 
33s.  yl.  In  the  same  factory  917  persons  are  employed  in 
card-rooms,  doubling,  reeling,  and  piecing  :  their  net  earnings 
average  7s.  id,  per  week. 


Particulars  of  Fine  Cotton- Spinners'  Wages  at  different  Periods^ 
spinning  No.  180  and  No.  200  ;  from  the  Wages-hooh  of 
TJiomas  Houldsivortli,  Esq.,  M.P.,  Manchester. 


Years. 

Work  turned 
off  by  one 
Spinner  per 
week. 

Wag 

3S  per  week. 

of  work 
week. 

Prices  from 
Greenwich 
Hospital 
Records. 

Quantities 
which  a  week's 

net  earnings 
would  purchase. 

lbs. 

Nos. 

Gross. 

Piecers 

Net. 

1  ^ 
0 

Flour per 
sack.* 

Flesh 
per  lb. 

lbs. 
Flour. 

lbs. 
Flesh. 

1804 
1814 

12 

9 
18 

22i 
19 

180 
200 
180 
200 
180 
200 

s.  d. 

60  0 
67  6 
72  0 
90  0 
548 
65  3 

s.  d. 

27  6 
ii  0 
27  6 
JO  0 

21  0 

22  6 

s.  d. 

32  6 
36  6 
44  6 
60  0 

33  8 
42  9 

74sup. 
74 
74 
74 

69 
68 

s.  d. 

8j  0 
8j  0 
70  6 
70  6 
45  0 
45  0 

d.  d. 

6  to  7 

6  to  7 

8 

8 

6 

6 

117 

124 
175 
2^9 
210 

267 

7? 
67 
90 
67 
85 

*  The  sack  of  flour  is  taken  at  280  lbs. 
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Bates  of  JVages  per  Weelz  at  ilie  different  Feriods  in  the  same 

Mill 


1806. 

1811. 

1815. 

1818. 

1824. 

1833. 

Card-room. 

s.  d. 

,5.  d. 

s.  d. 

s.  d. 

s.  d. 

s.  d. 

'    '  ' '  Males  . 

15  0 

15  0 

IS  6 

15  0 

15  0 

15  0 

17  0 

17  0 

i3  6 

18  0 

17  9 

17  9 

35  ^ 

35  0 

40  0 

40  0 

40  0 

30  0 

Females 

9  0 

9  0 

10  0 

9  0 

9  0 

9  0 

Beelere^T  ;  , , 

1 9  to  30 

15  0 

15  0 

15  0 

15  0 

12  0 

Doublej's  , ,      .  . 

12  0 

lo  6 

10  6 

9  6 

9  6 

8  6 

Piecers'  wages,  vdtli  tlie  exception  of  those  of  big  piecers, 
wlio  constitute  one-third  of  the  whole,  have  not  varied  six- 
pence per  week  within  the  last  twenty  years.  Mechanics' 
wages,  such  as  blacksmiths,  turners,  filers,  machine-makers, 
and  fitters-up,  are  now  from  27s.  to  31s.  per  week.  Within 
the  last  twenty  years  they  have  been  as  high  as  from  2  8s.  to 
35s.;  but  then  they  worked  from  half  an  hour  to  an  hour  per 
day  longer. 

Although  a  great  deal  more  work  is  now  done  in  certain 
factories  than  formerly,  it  is  done  with  fewer  hands ;  and, 
though  a  factory  be  increased  in  extent,  the  money  wages 
paid  in  it  may  be  the  same  as  before.  Mr.  K.  Finlay  states 
that,  about  the  beginning  of  the  present  century,  the  profit 
upon  a  piece  of  cotton  goods  to  the  manufactui-er  was  as  much 
as  the  price  of  the  goods  altogether  is  at  present. 

It  will  be  seen  from  the  authentic  Table  of  the  "Wages 
earned  in  Cotton  Factories  {see  Appendix  to  Vol.  I.,  pages 
348,  349,  and  350),  that  there  never  was  a  time  when  the 
prudent  operative  was  better  off  than  at  present,  considering 
the  quality  and  price  of  provisions,  the  extreme  cheapness  of 
clothing,  and  the  number  of  charitable  institutions  that 
minister  to  his  wants  and  those  of  his  children.  And,  not- 
withstanding the  clamour  and  lamentation  about  the  moral 
and  physical  evils  concomitant  on  our  manufacturing  aggran- 
dizement, it  is  certain  that  the  condition  of  the  workpeople 
thirty-five  years  ago  was  greatly  inferior  in  most  respects  to 
the  present.  "  At  that  time,"  says  a  very  competent  judge, 
"  the  spinners  were  not  held  to  any  regular  hom'S  of  work ; 
they  frequently  spent  tv,^o  or  three  days  in  the  week  in  idle- 
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ncss  and  drinking,  letting  tlie  cliildren  in  their  service  linger 
for  tliem  at  tlie  public-houses  till  they  were  disposed  to  go  to 
their  work ;  to  w^hich  when  they  did  return,  they  would  some- 
times work  desperately,  night  and  day,  to  clear  off  their  tavern 
score,  and  get  more  money  to  spend  in  dissipationy^'S'?!^ 
practices  are  now  unknown,  and  would,  in  fact,  be  iioti^n^^^S. 
endured  by  any  manufacturer.  |^^,        ^  '-^fS^ 


Number  of  Hands,  and  their  Occupation,  in  a  Cotton  Spin^^  Mf!l*^or 

"     '         •  ■       ~  "rs  of  Mules.  V'^ 


Fine  Numbers,  with  5  2  Pairs  of  Mules . 


tenter 


Cash-keeper  . 
Clerks,  or  book-keepers 
Cotton  taker-in,  and  assistant 
Two  head  carders,  one  under  ditto 

Grinders  

Cylinder-strippers 
Top-card-strippers  , 

Brushers  

Card-tenters  .... 

Spreaders  

Drawing-frame- tenters  . 
Jack-tenters  .... 
Stretchers  14,  back-tenters 
Roving-sorters 
Two  roller-coverers,  i  ledg* 
Mechanics  .... 
Engineers  .... 
Batters  and  pickers,  about 

grown-up  women 
Spinners  . 
Piecers 
Wrapper  . 
Peelers,  about 
Cop-rackers  . 
Yarn- examiner 
Overlookers  . 
Watchman 


Males 
758  Hands  altogether. 


90, 


all  I 


Men. 


I 
2 

2 

3 
4 
2 
12 
3 


103 


147 
336 


483 


Women. 


28 
13 
14 
3 


90 


I 
15 


164 


13 
14 


306 


336 


Females 


in 
164 


275 
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NOTE  A, 

TO  PAGE  305,  VOL.  11. 

Having  transmitted  to  my  kind  friends,  Messrs.  Boden  and 
Morley,  of  Derby,  the  proof  sheets  of  my  chapter  on  bobbin- 
net,  I  received  the  following  communication  in  return,  which, 
coming  too  late  to  enable  me  to  correct  the  press  in  the  body  of 
the  book,  is  here  presented  ver-batim  to  my  readers.  Certain  of 
the  errors  which  I  have  inadvertently  committed  were  occa- 
sioned by  my  following  a  great  London  authority  upon  this 
intricate  subject.  I  have  much  pleasure  in  publishing  these 
friendly  animadversions,  not  only  on  account  of  their  intrinsic 
truth  and  value,  but  as  demonstrating  the  liberal  spirit  and 
intelligence  of  English  manufacturers. 

''You  say  (page  268),  'The  first  machine  for  making  lace 
from  a  stocking  frame  was  constructed  in  1777,  which  has  been 
claimed  both  by  Mr.  Frost  and  by  Holmes,  a  poor  workman  of 
Nottingham.  This  was,  ere  long,  superseded  by  the  point-net 
machine,  the  ingenious  invention  of  Mr.  John  Lindley,  sen.,  &c.' 
As  this  account  refers  to  circumstances  with  which  I  am  not 
fully  acquainted,  I  am  unable  to  give  you  a  complete  and 
correct  history  of  them  ;  but  I  am  persuaded  there  is  some 
inaccuracy  in  your  account,  which  I  will  endeavour  to  point 
out  by  giving  you  my  ideas  of  the  circumstances,  which  I 
received  from  persons  in  the  trade  much  older  than  myself. 
Various  kinds  of  net- work  were  made  from  the  stocking  frame 
-pviov  to  the  time  you  name,  none  of  which,  however,  much 
resembled  lace-net  until  the  invention  of  a  fabric  called  square 
net,  for  which  Mr.  Kobert  Frost  had  a  patent.  This  was  soon 
superseded  by  the  invention  of  point-net,  the  most  perfect  de- 
scription of  net- work  ever  produced  from  the  stocking  frame. 
This  is  generally  supposed  to  have  been  an  invention  of  a  poor 
man  of  the  name  of  Holmes.  This  invention,  however,  only 
went  to  show,  that  by  a  new  and  particular  mode  of  arrange- 
ment of  the  loop  upon  the  stocking  frame  a  beautiful  kind  of 
net-work  could  be  made,  but  how  this  was  to  be  accomplished 
with  facility  was  still  wanting.  This  was  effected  by  the 
addition  or  appendage  to  the  stocking  frame  called  the  point- 
net  machine,  and  which  appears  to  have  been  the  result  of  the 

*  This  account  was  copied,  I  believe,  from  Glover's  History  of 
Derbyshire. 
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united  ing-eniiity  of  several  individuals.  Two  persons  of  the 
names  of  Flint  and  Morris  are  supposed  to  Lave  assisted,  but 
what  share  they  had  in  it  is  difficult  to  determine,  but  a  person 
of  the  name  of  Taylor,  a  maker  of  stocking  frames,  had  a  patent 
for  it.  It,  therefore,  could  not  be  the  sole  invention  of  Mr. 
John  Lindley,  as  your  account  implies. 

Page  276.  You  enumerate  twelve  different  systems  of 
bobbin-net  machinery ;  this  is  incorrect ;  there  are  only  six 
that  deserve  that  distinction,  ist.  Heathcoat's  patent  machine. 
2d.  Brown's  traverse  warp.  3d.  Morley's  straight  bolt.  4th. 
Clarke's  pusiier  principle,  single  tier.  5th.  Lever's  machine, 
single  tier.  6th.  Morley's  circular  bolt.  All  the  others  are 
mere  variations  in  the  construction  of  some  of  their  parts.  For 
instance,  '  the  improved  double  tier,  or  Brailey's,'  and  '  the  Old 
Loughborough  improved,  with  pumping  tackle,'  are  slight 
variations  of  Heathcoat's  patent  machine,  and,  like  it,  are  now 
laid  aside.  '  The  single  tier,  on  Stevenson's  principle,'  is  the 
lever  machine  lying  horizontally,  as  you  have  before  described, 
page  270.  '  The  circular  comb,  or  Hervey's,'  is  nothing  more 
than  a  slight  difference  in  the  construction  of  the  bolt  on  which 
the  carriage  rides  in  the  circular  bolt  machine.  '  The  improved 
levers '  have  nothing  new  in  their  system  or  principle.  '  The 
traverse  warp  rotatory,  or  Lindley's  and  Lacey's,'  may  have  mne 
claim  to  distinction  from  the  rest,  as  it  is  a  combination  of  two  of 
the  different  systems  or  principles  :  viz..  Brown's  traverse  warp,' 
and  '  Lever's  machine,  single  tier  ;'  but  is  now  entirely  out  of  us. 

Page  276.  You  wdll  perceive  you  have  contradicted  what 
has  been  said  in  page  271,  ^  Mr.  Morley's  circular  bolt  is  the 
only  machine  which  has  been  found  capable  of  working  success- 
fully by  mechanical  power,'  which  is  quite  correct. 

"Page  290.  Beginning  with  *the  number  of  movements,  &c.,' 
substitute  the  following  ;  viz. 

"  The  number  of  movements  which  are  required  to  form  a  row 
of  meshes  in  the  double-tier  machine  are  six  ;  that  is,  the  whole  of 
the  carriages  pass  from  one  bolt-bar  to  the  other  six  times,  during 
which  passages  the  different  divisions  of  bobbin  and  warp  threads 
change  their  relative  positions  twelve  times,  as  is  hereafter  ex- 
plained. 

"Page  292.  In  the  paragraph  beginning  'The  carriage  G, 
&c.,'  substitute  this  for  the  last  sentence.  The  carriages  are 
driven  by  the  pressure  of  the  bars,  Z,  I,  placed  above  the  bolt  or 
comb  until  the  catches  or  points,  ^,  i',  are  taken  hold  of  by  the 
locker  plates  7?,  Tc,  and  carried  forward. 

"I  thuik  the  sentence  page  290  should  be  inserted  page  295, 
just  preceding  the  one  commencing  with  'To  give  now  an 
idea,  &c.' 
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*'For  page  296,  beginning  *  However,  before  the  2d  line,  &c.' 
down  to  '  Fig.  5,  at  the  following  operation,'  page  298,  substi- 
tute the  following:  While  No.  10  is  performing,  and  before  the 
carriages  G  are  again  pushed  to  the  bolt  the  beam  H'  makes 
another  shift  or  traverse  back  to  its  former  position ;  this  places 
the  line  G  one  step  to  the  right  of  its  former  position,  whilst  the 
line  G'  reoccupies  its  first  position.  While  No.  n  is  perform- 
ing, the  beam  H'  shifts  one  step  to  the  left,  as  was  performed  in 
No.  9,  which  places  the  line  G'  one  step  to  the  left  of  what  they 
before  occupied,  and  two  steps  to  the  left  of  the  position  which 
the  line  G  now  occupies.  Whilst  No.  12  is  performing,  the  beam 
H'  returns  to  its  original  position,  and  remains  until  the  same  is 
again  required.  This  interchange  or  traversing  of  the  carriages 
with  their  bobbins,  which  is  the  most  difficult  thing  to  explain, 
and  a  most  important  principle  in  the  lace  machine,  will  be  best 
understood  by  a  careful  attention  to  the  following  diagram  and 

explanation.    Where  the  sign  |  represents  the  bolts,  the  sign  i 

the  back  line  of  carriages,  and  the  sign   represents  the  front 

line  of  carriages ;  H  is  the  front  beam  or  bolt-bar,  and  H' 
the  back  beam  or  bolt-bar.  It  must  be  borne  in  mind  that  the 
front  bolt-bar  H  remains  always  fixed  and  stationary,  and  that 
there  must  be  an  odd  carriage. 

"No.  I  represents  the  carriages  in  the  front  bar,  the  odd 
carriage  being  on  the  left.  The  back  line  of  carriages  are  first 
moved  on  to  the  back  bar  H',  the  odd  carriage,  as  seen  in 
No.  I,  having  been  left  behind,  there  being  no  carriage  opposite 
to  it  to  drive  it  over ;  the  carriages  then  stand  as  in  No.  2 ;  the 
bar  H'  then  shifts  to  the  left,  as  shown  in  No.  3  ;  the  front 
carriages  now  go  over  into  the  back  bolt-bar,  which  is  repre- 
sented by  No.  4 ;  the  bar  H'  now  shifts  to  the  right.  No.  5  ;  the 
front  carriages  are  then  driven  over  to  the  front  bar,  which 
leaves  the  odd  carriage  on  the  back  bar  on  the  right,  for  the 
same  reason  as  before  described,  and  the  carriages  stand  as  in 
No.  6.  The  bar  H'  now  shifts  to  the  left,  and  the  carriages 
stand  as  in  No.  7, — (observe  the  odd  carriage  is  now  on  the 
back  bar  to  the  left).  The  back  carriages  now  come  over  to  the 
front  bar,  and  stand  as  in  No.  8.  The  back  bolt-bar  H'  shifts  to 
the  right  as  No.  9,  which  completes  the  traverse.  The  whole  of 
tho  bobbins  and  carriages  have  now  changed  their  position,  as 
will  be  seen  by  comparing  No.  9  with  No.  i .    The  odd  carriage  in 

No.  I  I  has  advanced  one  step  to  the  right,  and  become  one  of 
the  front  line ;  one  of  the  back  line  ?  has  advanced  one  step 
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to  the  left,  and  has  become  the  odd  carriage ;  and  one  of  the 
front  ones  |  has  gone  over  to  the  back  hne  on  the  right.  The 

bobbins  and  carriages  throughout  the  whole  width  of  the 
machine  have  thus  crossed  each  other's  course,  and  completed 
the  mesh  of  net. 

"  Page  300,  after  the  words  ^against  one  of  the  rods  d','  sub- 
stitute this,  *  and  moves  one  of  the  bars  L,  L',  with  its  points 
out  of  the  lace  before  it  descends.' 

**Page  303.  'A  rack  is  a  certain  length  of  work  counted 
perpendicularly,  and  contains  240  meshes  or  holes.  Well-made 
lace  has  the  meshes  a  little  elongated  in  the  direction  of  the 
selvage.'  The  other  part  of  this  paragraph  I  think  better 
omitted." 
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PEELIMINAEY  OBSEEVATIONS. 

The  work  of  Dr.  lire  on  the  Cotton  Manufacture  of  G-reat  Bri- 
tain has  always  been  considered  a  standard  authority  for  the 
period  of  information  which  it  embraces  ;  but  the  progress  of  the 
cotton  manufacture  in  this  and  other  countries  has  been  so 
rapid,  and  the  production  of  cotton  has  been  so  stimulated  since 
he  wrote,  that  his  work  now  gives  but  a  very  imperfect  idea  of 
the  cotton  trade  of  the  present  day.  In  a  quarter  of  a  century 
this,  like  other  great  industries,  has  been  largely  promoted  by 
improved  machinery,  increased  outlay  of  capital,  and  extended 
commerce.  It  is,  therefore,  highly  desirable  to  bring  down  the 
information  to  the  present  day, — so  as  to  continue  the  character 
and  usefulness  of  the  book  as  a  work  of  reference.  I 

To  the  chapter  on  the  natural  history  and  husbandry  of  cotton 
it  is  scarcely  necessary  to  add  anything;  for  though  several 
works  have  been  written  of  late  years  entering  very  fully  into 
these  matters,  the  theory  and  practice  have  altered  very  little. 
Extended  culture  and  experience,  with  a  more  thorough  know- 
ledge of  agricultural  chemistry,  have,  perhaps,  made  us  better 
acquainted  with  the  proper  soils  suited  to  particular  varieties  of 
cotton ;  and  the  best  mode  of  preservation  of  the  crop  from 
frosts  and  rains  by  proper  periods  of  sowing.  The  diffusion  of 
the  best  kinds  of  seed  over  various  countries  adapted  to  cotton 
f;ulture  has  also  been  attended  with  the  most  beneficial  effects. 

IMPOETANCE   OP  THE  COTTON  TEADE. 

Englishmen  have  just  reason  to  be  proud  of  the  great  pro- 
:gress  of  this  industry,  when  we  find  that  the  cotton  wool  im- 
ported in  1800  was  but  60,416  cwt.,  and  the  value  of  the  British 
cotton  manufactures  exported  £355,060 ;  whilst  in  1859  the 
imports  of  cotton  were  10,946,331  cwt.,  and  the  declared  value 
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of  tlie  yarn  and  cotton  manufactures,  &c.  exported,  reached 
an  aggregate  of  £48,208,000  sterling,  or  much  more  than  a 
third  of  the  whole  British  exports.  In  1859  we  paid  more  than 
£30,000,000  for  the  cotton  we  imported. 

Lecturing  upon  cotton  as  an  element  of  industry  eight  years 
ago,  Mr.  T.  Bazley  remarked,  "  Freed  from  restrictions,  the 
cotton  trade  has  rapidly  extended  in  every  department  and 
•  branch  of  its  vast  industry ;  additional  work-people  for  new 
manufactories  are  continually  called  for;  employment  is  so 
abundant,  that  domestic  servants  in  many  districts  of  Lancashire 
are  difficult  to  obtain,  as  the  labouring  classes  generally  prefer 
the  short  and  well-paid-for  hours  of  the  manufactory  to  the  more 
restrictive  duties  required  to  be  performed  in  family  households  ; 
and  from  the  activity  now  displayed  by  engineers,  machinists, 
spinners,  manufacturers,  printers,  dyers,  and  many  other  classes 
of  employers,  further  extension  in  this  great  trade  is  certain. 
Not  only  has  the  production  of  cotton  manufactures  increased 
from  the  extension  of  its  machinery,  and  the  more  numerous 
labourers  employed  therein,  but  an  amazing  augmentation  in  the 
quantity  of  every  class  of  goods  has  resulted  from  an  approxi- 
mation to  perfection  in  the  machines  employed,  and  from  the 
more  matured  skill  of  the  artizan.  Machines  have  been  ex- 
tended in  size,  and  speeds  at  which  they  had  first  worked  have 
been  greatly  increased,  yet  the  mechanical  perfection  attained 
has  been  so  great,  that  no  increase  of  human  labour  has  been 
required  to  attend  them  ;  and  therefore  a  much  greater  produc- 
tion of  manufactures  has  been  obtained  without  any  important 
addition  in  the  cost  of  a  large,  as  compared  with  a  small  quan- 
tity ;  hence  has  practically  been  developed  that  great  economical 
principle — that  large  quantities  in  production,  with  moderately 
remunerating  prices,  more  than  compensate  for  limited  produc- 
tion with  high  prices." 

By  producing  large  quantities  of  manufactures  at  low  prices 
the  consumer  has  been  benefited,  and  a  remunerative  and  con- 
tinually increasing  cotton  trade  has  been  established. 

When  Crompton  invented  the  spinning-mule,  a  contemporary 
of  his,  Mr.  Kennedy,  now  a  living  patriarch  in  the  trade,  says 
that  only  twenty  spindles  were  introduced  into  it,  and  which 
required  all  the  skill  and  talent  of  the  inventor  to  manage ; 
but  with  mechanical  improvements,  and  final  perfection  of  it, 
the  number  of  spindles  appropriated  to  the  care  of  one  man,  with 
a  very  few  children  to  assist,  has  been  extended  to  2000,  and  for 
some  peculiar  yarns  even  to  nearly  4000  spindles  ;  each  spindle 
producing  a  thread  of  yarn.  The  mule  has  become  almost  an 
automaton,  and  its  self-acting  principle  has  greatly  economized 
liuman  labour. 
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And  further,  to  illustrate  the  progress  of  improvement  and 
consequent  increase  in  this  singular  trade,  it  can  be  shown,  that 
formerly  the  hand-loom  weaver  regarded  the  production  of  a 
single  piece,  of  a  good  quality  of  calico,  of  twenty-eight  yards 
long,  as  a  full  week's  work  ;  but  now  that  weaver,  whether  man 
or  woman,  takes  the  charge  of  four  power  looms,  and  produces 
from  them  in  the  same  time,  twenty  pieces  of  better  cloth; 
perhaps  less  individual  labour  having  been  exerted.  Then,  with 
magical  skill  and  precision,  the  calico  printer  has  kept  pace  with 
the  spinner  and  manufacturer.  From  the  hand  of  the  block 
printer  all  the  forms  of  the  beautiful  flowers  of  the  field  have 
proceeded^  charged  with  the  mingled  colours  of  the  rainbow, 
decorating  muslin  or  calico,  and  tempting  an  extension  of  produc- 
tion and  of  trade ;  but  to  the  wonder-working  cylindrical  printing- 
machine  may  be  attributed  the  great  impulse  imparted  to  this 
branch  of  industry,  which,  with  its  curious  and  exquisite  con- 
struction, enables  a  man  to  perform  the  work  that  many  hundreds 
of  men  might  not  be  able  to  perform  without  it ;  for,  besides 
imparting  the  form  of  the  pattern  to  be  produced,  it  impresses 
to  the  extent  of  eight  colours  at  the  same  moment  of  time  ;  and 
by  further  clever  mechanical  combinations,  twelve  colours  will 
hereafter  be  simultaneously  communicated.  Lace  manufacturers 
and  hosiers  increase  and  improve  their  productions.  They  have 
secured  the  service  of  the  jacquard ;  and  into  their  fabrics  they 
throw  figures  approaching  the  perfect  embroidery  of  the  needle, 
adding  their  skill  and  industry  to  the  useful  and  embellishing 
stores  of  life  ;  and  they,  therefore,  minister  to  the  common 
augmentation  of  the  trade  in  cotton.  Bed  and  table  covers  are 
produced  more  extensively,  and  of  increasing  merit  and  beauty. 
Fustians,  nankeens,  ginghams,  and  every  class  of  the  useful  in 
the  manufacture  of  cotton,  all  tend  to  increase  its  production, 
and  to  afford  to  the  consumer  increased  comforts  at  diminished 
cost  ;  and  to  the  manufacturer  and  his  workpeople  steady  re- 
muneration. 

Such  are  the  accumulations  of  skill  and  labour ;  and  if  there 
be  a  logical  deduction  which  can  fairly  be  extracted  from  the 
foregoing  premises,  it  is  the  welcome  fact,  that  ingenious  in- 
ventions, scientific  discoveries,  and  valuable  machines,  have 
been  in  the  cotton  trade  creative  of,  and  not  destructive  of, 
human  labour ! 

But  above  all,  these  elements  have  been  creative  of  human 
comforts,  which  now  exist  to  an  extent  previously  unknown  I 
Such  then  are  the  results  of  industry !  And  such,  therefore, 
are  the  increasing  and  improving  agencies  which  make  the  exotic 
product  of  cotton  the  foundation  of  the  most  extraordinary  trade 
of  this  country  and  of  the  civilized  world ! 
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OUR   DEPENDENCE    ON   THE   U.S.    FOR   THE   RAW  MATERIAL. 

The  total  imports  of  cotton  in  1859  exceeded  those  of  1858  by 
387,500  bales,  out  of  which  the  United  States  contributed  an 
increase  of  223,000  bales,  and  other  countries  164,500  bales,  in- 
cluding an  increase  of  149,700  bales  from  India  alone  ;  but  there 
was  an  increase  in  the  re-exports  of  cotton  to  Europe  of  87,200 
bales,  reducing  the  increase  in  the  supply  to  300,200  bales.  A 
most  remarkable  feature  in  the  re-exports  is,  that  out  of  a  total 
export  of  435,900  bales,  no  less  than  272,270  bales,  or  nearly 
two-thirds,  were  East  Indian,  fully  proving  the  importance  of 
this  class  of  cotton  abroad.  The  quantity  taken  for  consumption 
in  the  United  Kingdom  in  1859,  shows  an  increase  over  1858  of 
122,200  bales,  embracing  an  increase  of  American  of  288,127  bales, 
and  a  decrease  in  East  Indian  of  142,139  bales. 

The  stocks  in  the  ports  of  the  United  Kingdom  at  the  close  of 
1859,  show  an  increase  over  1858  of  98,509  bales,  including  an 
increase  of  American  of  37,829,  bales,  and  60,274  of  East  Indian. 

But  if  we  take  a  view  of  the  year  1859  with  1852,  it  will  more 
fully  show  the  critical  position  of  our  supply ;  for  instance,  there 
is  an  increase  in  the  import  over  1852  of  472,800  bales,  of  all 
descriptions  of  cotton,  and  an  increase  in  the  consumption  of 
385,142  bales,  add  to  which  an  increase  in  the  re-export  of  cotton 
to  Europe  of  153,100  bales,  and  it  makes  a  total  of  538,242  bales 
consumed  and  re-exported,  against  an  increased  import  of  only 
472,800  bales  ;  yet  this  is  not  all ;  there  was  actually  on  the  31st 
of  December,  1859,  a  less  stock  in  the  ports  of  the  United  King- 
dom by  187,022  bales,  than  at  the  same  period  in  1852.  And 
further,  although  our  consumption  in  the  above  period,  namely, 
seven  years,  has  increased  385,142  bales,  or  including  the  re-ex- 
ports, the  demand  upon  our  supply  has  increased  538,424  bales, 
yet,  in  the  face  of  all  the  boast  as  to  the  recent  crop  in  the  United 
States,  which  has  been  looked  at  as  the  salvation  of  the  cotton 
trade,  and  upon  which  they  have  worked  to  the  full  extent  of 
their  availabl _e  labour,  we  have  only  imported  from  America  in 
1859,  an  increase  of  300,603  bales  over  1852  to  meet  a  demand 
upon  our  supply  of  538,242  bales.  But,  fortunately,  other 
cotton-growing  districts,  although  they  are  treated  with  such 
contempt  by  American  writers,  have,  in  the  same  period,  sent  us 
an  increase  of  175,600  bales,  or  considerably  more  than  one-half 
the  increase  from  America. 

But  it  is  to  the  instability  of  our  supply  from  the  United  States 
that  the  trade  ought  to  look,  as  in  1852  we  imported  from  thence 
1,799,100  bales,  and  yet,  not  until  1858,  or  six  years  afterwards, 
did  we  ever  receive  an  equal  amount  of  American  cotton  ;  and 
although  the  recent  crop  is  reported  to  exceed  the  preceding  one, 
yet  past  experience  teaches  this  momentous  lesson,  that  there  is 
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no  dependence  to  be  placed  upon  America  for  a  progressively 
increased  supply,  equal  to  the  rapid  increase  in  the  consumption. 

Import,  Consumption,  Stock,  and  Export,  of  Cotton  in 
THE  United  Kingdom  in  the  last  Nine  Years. 

IMPORT  IN  BALES. 


American. 

Brazilian. 

Egyptian. 

E.  India. 

W.India. 

Total. 

1859.... 

2,086,300 

124,900 

101,400 

510,700 

6,800 

2,830,100 

1858., 

1,863,300 

106,200 

105,600 

361,000 

6,500 

2,442,600 

1857.... 

1,482,000 

168,900 

75,900 

680,500 

11,300 

2,418,600 

1856  

1,758,300 

121,600 

113,000 

463,000 

11,400 

2,468,200 

1855..  .. 

1,628,600 

134,700 

114,800 

396,100 

8,900 

2,278,100 

1851  

1,665,800 

106,900 

81,100 

308,300 

10,400 

2,172,500 

1853  

1,532,000 

132,400 

105,400 

485,300 

9,100 

2,264,200 

1852.... 

1,789,100 

144,200 

189,900 

221,500 

12,600 

2,357,300 

1851  

1,393,700 

108,700 

67,400 

328,800 

4,900 

1,903,500 

TAKEN  FOR  CONSUMPTION — BALES. 


American. 

Brazil 
and 
W.  Indies. 

Egyptian. 

1 

E.  India. 

Totalv 

Average 

per 
Week. 

1859  

1858  

1857.. .. 
1856.... 
1855.... 
1854.... 
1853  ... 
1852.. .. 
1851.... 

1,906,766 
1,638,627 
1,352,735 
1,686,955 
1,577,948 
1,526,539 
1,407,963 
1,507,765 
1,272,062 

111,392 
123,819 
162,817 
161,881 
123,528 
109,850 
130,412 
134,327 
121,276 

98,687 
89,543 
83,918 
133,611 
120,988 
105,215 
119,648 
109,005 
74,893 

177,465  . 

322,570 

362,076 

281,452 

276,834 

207,723 

196,587 

160,461 

194,354 

2,294,310 
2,174,559 
1,960,586 
2,263,899 
2,099,298 
1,949,327 
1,854,610 
1,911,558 
1,662,585 

44,167 
41,811 
37,703 
43,536 
40,371 
37,487 
35,666 
36,760 
31,973 

STOCK  01'  COTTON  IN  THE  UNITED  KINGDOM  BALES. 

American. 

Brazil 
and 
W»  Indies. 

Egyptian. 

E.  India. 

Total. 

Cotton 
Exported. 

1859.... 

1858  

1857.... 

1856  

1855.... 
1854.... 
1853.... 
1852.... 
1851.... 

306,879 
266,050 
202,430 
178,130 
236,190 
311,310 
308,870 
360,770 
245.810 

31,840 
19,810 
41,200 
27,960 
66  710 
51,530 
52,940 
60,770 
53,830 

15,646 
27,260 
17.550 
27,170 
50,370 
58,990 
85,120 
102,770 
22,910 

116,134 
55,860 
191,330 
99,480 
133,200 
202,620 
270,650 
133,210 
172,050 

470,499 
371,980 
452,510 
332,740 
486,470 
624,450 
717,580 
657,520 
494,600 

436,017 
348,600 
337,250 
358,670 
316,900 
316,330 
349,600 
282,780 
268,500 
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We  are  assured  by  those  who  have  paid  a  close  attention  to 
the  subject,  that  the  increased  number  of  spinning  spindles 
recently  put  to  work  will  exhaust  the  supply  of  cotton  produced, 
if  they  are  kept  fully  employed.  We  are  also  told  by  one  of  the 
leading  cotton  agents  in  the  United  States,  that  the  slave  power 
of  that  country  is  taxed  to  the  uttermost  to  produce  the  welcome 
crop  of  four  millions  and  a  half  bales.  They  tell  us  this,  whilst 
they  congratulate  us  upon  the  sufficiency  of  that  crop  for  our 
requirements  ;  but  will  any  prudent  man  venture  to  assert  that 
four  and  a  half  million  bales  will  be  sufficient  for  the  require- 
ments of  1861,  or  for  the  increase  in  our  power  of  consumption, 
stimulated  as  it  is  by  the  increasing  demand  for  our  manufactures 
in  all  parts  of  the  world  ? 

Let  us  take  it  for  granted  that  the  American  crop  will  be  four 
and  a  half  million  bales,  it  then  becomes  a  question  for  very  serious 
consideration  what  proportion  of  that  crop  of  four  and  a  half 
million  bales  will  prove  sound,  serviceable,  and  honestly  packed, 
or  what  percentage  of  it  will  turn  out  false  packed  and  sanded, 
as  far  too  great  a  proportion  of  the  stock  in  Liverpool  (upon 
which  we  stake  so  much  of  our  existence)  now  undoubtedly  is. 
Let  us  therefore  examine  what  prospects  there  are  of  receiving 
cotton  from  any  new  channels.  During  1859,  we  received  49 
bales  from  the  following  places  : — 


Australia   6  bales. 

Port  Natal   2  „ 

Loanda   4 

Cape  Coast  Castle   12  „ 

Onitsha  on  the  Niger    3  „ 

Peru   20  „ 

„     Callao    2  „ 


49  bales. 

Last  of  all,  but  not  least  in  importance,  are  16  bales  of  free 
grown  cotton  from  Texas,  which  was  sold  at  7|d.  per  lb.  We 
sincerely  trust  that  the  German  emigrants  who  produced  them 
may  be  stimulated  to  increase  their  crops  a  thousand-fold. 

Let  no  man  sneer  at  these  small  contributions  to  our  national 
requirements,  trifles  though  they  appear  in  quantity  ;  rather  let 
us  look  upon  them  with  feelings  of  pride  and  congratulation,  as 
the  nuclei  from  which  vast  supplies  may  come,  if  properly  ar- 
ranged. When  we  look  at  the  rapid  manner  in  which  the  pro- 
duction has  increased  at  Lagos,  to  say  nothing  of  the  United 
States — if  we  may  venture  to  compare  small  things  with  great 
— it  may  be  that  one  or  other  of  the  above  places  will,  in  course 
of  time,  rival  and  equal  the  East  Indian  or  even  the  American 
supply. 
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There  is  a  great  deal  of  truth  in  the  comments  made  in  The 
Times  a  few  years  ago,  upon  our  present  large  dependence  upon 
the  United  States  for  cotton.  In  our  consumption  of  cotton  we 
live  literally  from  hand  to  mouth,  and  depend  for  supplies  not 
upon  stores  apparently  unfathomable,  but  upon  the  produce  of 
yearly  crops,  exposed  to  all  the  accidents  of  season  and  culture. 
So  we  do,  it  will  perhaps  be  said,  for  our  daily  bread.  But  bread 
is  found  everywhere.  Corn  is  raised  in  Europe,  Asia,  Africa, 
and  America,  in  localities  so  innumerable,  and  to  an  extent  so 
immense,  that  plenty  in  one  place  may  compensate  for  scarcity 
in  another.  We  have  known,  in  fact,  what  a  bad  harvest  is,  and, 
great  as  are  the  sufferings  it  entails,  we  can  mitigate  the  pressure 
and  surmount  the  calamity.  But  since  the  cotton  manufactures 
of  Great  Britain  assumed  their  present  dimensions  we  have  never 
known  a  real  failure  of  the  cotton  crop. 

Perhaps  this  very  fact  may  be  taken  by  some  people  as  con- 
veying an  agreeable  kind  of  assurance,  that  what  never  yet  has 
happened,  probably  never  will.  The  truth  is,  however,  not  only 
that  our  whole  experience  is  too  short  to  yield  materials  for  suck 
induction,  but  that  the  extent  of  the  demand,  and  therefore  the 
importance  of  the  supply,  have  prodigiously  increased,  with 
prospects  also  of  increasing  still  further.  Cotton  in  its  manufac- 
tured form  represents  nothing  less  than  clothing-— clothing  in 
its  cheapest  and  most  convenient  shape,  and  the  demand  for  such 
produce  must  necessarily  advance  with  the  progress  of  civiliza- 
tion in  every  region  of  the  world.  There  appears  scarcely  any 
limit  to  the  amount  of  cotton  manufactures  which  may  be  re- 
quired as  nation  after  nation  and  tribe  after  tribe  become  appli- 
cants for  supplies;  in  other  words,  the  field  opened  to  our 
national  industry  would  in  itself  be  almost  boundless.  It  is  a 
proof,  indeed,  of  the  genuine  character  of  the  demand  thus  cre- 
ated, that  other  countries  help  to  meet  it  as  well  as  ourselves, 
and  that  all  advance  at  the  same  time.  At  the  opening  of  the 
present  century  we  imported  annually  into  this  country  about 
75,000  bales  of  cotton  wool.  We  now  import  upwards  of  2,800,000; 
but  whereas  the  continental  kingdoms,  and,  above  all,  the  United 
States,  had  then  no  manufactories  at  all,  they  now  work  up  an 
amount  of  cotton  almost  equalling  in  the  aggregate  that  con- 
sumed by  ourselves.  "  Taking,"  observes  The  Times  writer, 
the  whole  available  cotton  produce  of  the  world  at  4,000,000 
bales  annually,  it  is  estimated  that  2,100,000  bales  go  to  Great 
Britain,  and  1,900,000  to  all  other  countries  together.''  The 
proportions  then  given  are  still  much  the  same,  although  the 
supply  is  larger. 

The  peculiarity  of  this  supply,  in  which  we  thus  hold  a  stake 
so  enormous  as  to  exceed  the  risks  of  all  the  world,  is  that  it  is 
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raised  almost  entirely  in  one  single  country,  Tvliile  it  is  a  fact 
equally  striking  that  no  natural  necessity  occasions  this  exclu- 
siveness.  Of  the  whole  yield  of  cotton  no  less  than  five-sixths 
are  produced  in  America,  so  that  for  almost  all  our  supplies ^  we 
are  dependent  upon  crops  which  the  same  accidents  or  vicissi- 
tudes might  affect.  There  is  no  distribution  of  casualties,  no 
average  of  chances,  one  way  or  another.  If  things  go  well  in 
America,  cotton  is  plentiful ;  if  they  go  ill  in  America,  it  is 
scarce.  Even  these  facts  do  not  convey  all  the  urgency  of  the 
case.  Such  is  the  progress  of  demand  and  consumption,  both 
here  and  elsewhere,  that  it  may  be  doubted  how  long  the  TJnited 
States,  even  under  the  most  favourable  conditions,  may  be  enabled 
to  supply  us.  Our  own  consumption  for  the  year  1855  is  com- 
puted to  have  been  double  that  of  1840,  while  that  of  other  ma- 
nufacturing countries  increases  also.  Nothing  can  put  the  im- 
portance of  the  case  in  a  stronger  light  than  the  fact  that  the 
Americans  themselves  evince  uneasiness  at  the  state  of  things, 
and  would  willingly  see  the  field  of  supply  expanded." 

The  subjoined  passage  shows  the  view  taken  of  the  subject  in 
a  New  Orleans  publication  of  November,  1856  : — 

The  main  dependence  of  the  world  is  on  this  country,  which 
last  year  furnished  3,500,000  bales  out  of  a  total  product  of 
4,000,000.  As  the  new  lands  of  the  West  come  mto  cultiva- 
tion, and  the  progress  of  our  railroads  brings  the  crop  within 
reach  of  the  seaboard,  there  will  be  a  gradual  increase  of  our 
production ;  but  to  this  even  there  must  be  a  limit,  considering 
the  nature  of  the  climate  and  soil  necessary,  and  the  time  may 
not  be  very  far  distant  when  we  shall  fail  to  meet  the  demand. 
Under  this  state  of  things,  it  is  not  to  be  wondered  at  that 
the  Governments  of  England  and  Erance  are  putting  forth  every 
effort  to  foster  the  cultivation  of  cotton  in  their  colonies.  We 
have  certainly  no  cause  for  fear  or  jealousy  in  view  of  these 
efforts.  Not  only  are  we  as  producers  interested,  but  the  foreign 
manufacturer,  the  political  economist,  and  the  philanthropist, 
alike  have  taken  the  matter  into  serious  consideration.  We  can 
scarcely  contemplate  without  emotion  the  disastrous  results,  com- 
mercially, politically,  and  socially,  that  might  follow  a  general 
failure  of  only  one  crop  in  this  country." 

Such  facts  as  these  must  be  amply  sufficient  to  show  the  urgent 
necessity  of  extending  the  cultivation  of  so  invaluable  a  staple. 
Ee  it  observed,  that  the  possibility  of  this  extension  is  plain. 
The  advantages  of  America  in  this  respect  may  be  great,  but 
they  are  not  unique.  At  this  very  moment  our  cotton  imports^ 
arrive  nominally  from  five  distinct  regions  of  the  world.  Be- 
sides the  United  States,  there  are  Brazil,  Egypt,  the  East  Indies, 
and  the  West  Indies — all  professing  to  send  cotton  to  our  mar- 
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kets.  Of  our  total  imports  in  1859,  the  four  last-named  countries 
contributed  altogether  2,359,659  cwt.,  leaving  8,586,672  cwt.  to  be 
supplied  by  America.  The  export  of  the  West  Indies  is  very- 
small,  and  has  of  late  been  almost  stationary.  Of  Egypt  and 
Brazil,  it  may  be  fairly  said,  that  if  the  urgency  of  the  demand 
itself  has  not  operated  to  increase  the  supplies  they  send  us, 
nothing  else  is  likely  to  do  so :  but  the  resources  of  India  offer  a 
far  more  hopeful  prospect.  That  country — an  empire  of  our 
own,  teeming  with  population,  and  yielding  an  inexhaustible 
field  for  culture — already  furnishes  considerably  more  than  three- 
fourths  of  all  the  extra- American  supplies ;  in  fact,  it  sent  us 
nearly  2,000,000  cwt.  annually  in  each  of  the  three  years  ending 
with  1859.  There  can  be  no  reason  why  this  crop  should  not  be 
almost  indefinitely  increased.  Capital  is  never  wanting  where 
returns  are  certain,  and  returns  are  certain  where  the  demand  is 
in  advance  of  the  supply.  The  great  impediment  hitherto  ex- 
perienced has  been  in  the  imperfect  means  of  transport— an  ob- 
stacle which,  besides  adding  to  the  cost  of  cotton  at  the  place 
of  shipment,  tended  much  to  the  damage  of  the  article  on  the 
route.  India,  however,  is  now  becoming  opened  by  railroads, 
several  of  which  are  in  active  operation,  while  others  are  pro- 
jected in  various  directions  ;  so  that  if  to  the  facilities  thus 
provided  we  add  those  likely  to  arise  from  improved  river  navi- 
gation, the  principal  difficulties  in  the  way  of  cotton  exportation 
ought  soon  to  disappear.  It  should  also  be  borne  in  mind  that 
within  the  last  ten  or  fifteen  years  vast  additional  tracts  of 
Indian  territory  have  passed  under  the  control  of  the  British 
Government.  The  spacious  provinces  of  Oude  and  the  Punjab 
now  depend  upon  our  rule  for  the  development  of  their  pro- 
ductive resources,  and  the  Nagpore  country,  with  its  special 
cotton  districts,  is  now  our  own.  This,  then,  is  a  field  to  which 
our  efforts  may  be  directed.  Prom  any  quarter  cotton  will  be 
welcome ;  but  India,  which  is  so  admirably  adapted  for  its  cul- 
tivation, and  which  itself  wdll  share  so  largely  in  the  advantages 
of  improved  agriculture  and  extended  commerce,  presents  an 
obvious  attraction  to  our  energies. 

The  importations  of  cotton  into  England  from  all  sources,  since 
1816,  have  been  as  follows,  in  millions  of  pounds  : — 


1816  . 

93 

1840 

.  583 

1820 

.  143 

1845  • 

722 

1825  . 

222 

1850 

.  663* 

1830 

.  261 

1855  • 

891f 

1835  . 

361 

1859 

.  1226 

1860      ....  1391 
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The  consumption  of  tliis  important  staple  was,  during  1859, 
in  round  numbers  as  follows  : 

Millions  of  Iba, 
Great  Britain  .         .  •  970 

The  United  States        .  .  .327 

France         .  •  .  .  222 

The  rest  of  Europe       .  .  .  352 

Thirty  millions  of  spindles  are  working  in  Great  Britain,  of 
..  which  about  twenty-five  millions  are  mule  spindles,  which  are 
required  to  reduce  the  raw  cotton  into  yarn.  A  large  deduction 
in'  the-,  total  quantity  of  the  former  must,  however,  be  made, 
for  the  various  purposes  for  which  cotton  is  used  in  its  natural 
state,  such  as  wadding,  &c. 

This  vast  quantity  of  the  raw  material  keeps  our  numerous 
cotton  manufactories  in  the  proud  and  enviable  position  which 
they  occupy,  giving  employment  to  so  large  a  proportion  of  our 
population,  furuishing  cargoes  to  the  merchant  shipping  of  the 
world,  and  rendering  almost  every  country  on  earth  tributary  to 
the  industry,  skill,  and  enterprise  of  our  British  "cotton  lords  " 
and  their  admirable  artizans  ! 

A  great  national  industry,  such  as  this,  creates,  not  unnaturally,, 
unbounded  jealousy  in  rival  nations  towards  our  country  ;  whilst 
amongst  ourselves,  there  is  undoubtedly  an  increasing  anxiety 
lest  from  any  cause  an  adequate  supply  of  this  important  staple 
product  should  not  be  obtainable  !  The  bare  possibility  of  this 
supply  being  suddenly  cut  off,  and  our  cotton  manufactories 
being  thereby  stopped,  is  indeed  sufficient  to  create  the  most 
anxious  alarm  in  every  thinking  man's  mind  in  the  United 
Kingdom. 

Our  cotton  reports  show  that  our  own  territories  furnish  us 
with  only  about  one-eighth  of  the  quantity  employed  by  our 
manufacturers,  whilst  nearly  seven-eighths  are  supplied  by  the 
United  States  of  America  !  Could  we  feel  certain  that  no  circum- 
stances can  ever  arise  to  interrupt  this  vast  supply  from  America, 
the  country  might,  to  a  certain  extent,  be  excused  for  viewing  the- 
subject  with  indifference  ;  but  common  sense,  and  the  experience 
of  all  time,  unhappily  forbid  our  entertaining  a  confidence  for 
which  we  have  so  slight  a  warrant. 

To  say  the  least  of  it,  even  the  bare  probability  of  such  an 
event  constitutes  a  perpetual  menace  to  this  country,  and  impe- 
ratively demands  a  remedy  and  a  safeguard !  Fortunately,  men 
of  the  right  stamp  are  daily  becoming  more  and  more  alive  to  the 
vital  importance  of  this  subject,  and  are  bestirring  themselves 
to  render  the  supply  of  cotton  to  our  factories  more  dependent 
upon  our  own  exertions,  and  less  upon  the  necessities  or  good 
will  of  our  friends  and  cousins  in  the  JN'ew  World. 
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The  course  which  is  the  most  obvious,  and  which  is  indeed  the 
only  one  we  can  reasonably  pursue,  is  that  now  entered  upon  by 
the  Manchester  manufacturers,  viz.,  the  encouragement  of  cotton 
culture  in  the  numerous  colonial  possessions  of  Britain — in  the 
negro  territories  on  the  west  coast  of  Africa — and  in  other  suit- 
able localities. 

The  production  of  cotton  in  the  British  possessions  has  hitherfco 
been  confined  almost  wholly  to  India ;  and  that  it  adr^it^*^?5ff^.^j. 
enormous  extension  in  that  noble  country,  every  one  Sic(0isdpte0 
with  the  subject  must  be  fully  aware  of;   but  attention -j^Ii^s 
also  been  forcibly  attracted  to  the  peculiar  capabilities'^df  ©ttr 
Australian,  African,  and  other  colonies,  for  the  producti|n't)f  tfe 
same  article  ;  and  every  exertion  will  no  doubt  be  made  ^^btaia:^, 
a  certain  supply  from  these  sources. 

The  cultivation  of  cotton,  however,  is  something  quite^^^v  to ' 
the  British  colonist,  and,  indeed,  I  may  say  to  the  British  B^JiO^^i 
altogether,  inasmuch  as  the  English  have  never  yet  seri^^V 
engaged  in  this  important  culture.  Hence  we  find  in  this  count^j^ 
the  greatest  possible  ignorance  existing  respecting  the  different 
kinds  of  cotton,  the  modes  of  cultivation,  and  its  preparation  for 
market. 

If  we  go  outside  the  circle  of  cotton  brokers,  and  make  an 
inquiry  on  any  of  these  points,  we  are  told  that  absolutely  no- 
thing practical  on  the  subject  is  generally  known,  but  that  v^e 
are  sure  to  find  something  about  it  in  some  of  the  large  ency- 
clopedias, Now,  to  any  man  who  may  meditate  entering  on  this 
culture,  or  to  any  body  of  men  who  may  desire  to  induce  others 
to  attempt  this  enterprise,  such  want  of  really  practical  inform- 
ation is  a  very  great  and  serious  obstacle,  one  which  effectually 
frightens  both  the  capitalist  and  the  colonial  planter. 


AUXILIARY  PEODUCTS  BESIDES  COTTON  WOOL. 

When  we  speak  of  the  culture  of  cotton,  it  is  necessary  to 
understand  it  most  clearly  ;  first  of  all,  the  great  difference 
which  exists  between  the  long  staple,  or  Sea  Island  cotton,  and 
that  known  as  short  staple,  or  upland  Georgia ;  the  former 
ranging  in  price  from  Is.  6d.  to  5s.  per  lb.,  whilst  the  latter  com- 
mands only  from  3d  to  lOd.  per  lb.  :  and  secondly,  the  important 
fact  that  the  cotton  plant  yields,  besides  its  cotton,  or  lint,  other 
valuable  products,  viz.,  a  pure,  bland  oil,  equal  to  that  of  the 
olive ;  an  oil-cake  most  excellent  for  feeding  stock,  and  a  fibre 
from  the  bark  of  the  plants,  which  may  probably  become  of  great 
importance. 

Mr.  Leonard  Wray,  in  a  paper  communicated  to  the  Society 
of  ArtS;  observes,  it  is  very  desirable  that  these  auxiliary  products 
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sliould  be  borne  in  mind ;  for  in  all  calculations  of  produce  from 
a  cotton  plantation,  they  seem  to  have  been  almost  entirely  ig- 
nored hitherto,  although  I  am  not  satisfied  that,  in  many  cases, 
they  may  not  yield  as  large  a  money  return  to  the  planter  as  that 
from  the  cotton  itself. 

Even  in  the  United  States,  which  produces  annually  some 
3,500,000  to  4,000,000  bales  of  cotton,  it  is  very  recently  that 
the  valuable  character  of  the  seeds  has  been  partially  turned  into 
profitable  account ;  hence  we  find  that  very  few  planters  have 
yet  availed  themselves  of  the  pecuniary  advantages  derivable 
from  this  source. 

It  is  generally  calculated  that  short  staple,  or  upland  cotton, 
yields  from  two  to  three  pounds  of  seed  to  each  pound  of  ginned 
cotton,  whereas  long  staple  cotton  gives  a  much  greater  proportion 
of  seed.  In  the  rich  lands  of  Alabama,  Mississippi,  Louisiana, 
&c.,  the  short  staple  seldom  gives,  on  an  average,  less  than  three 
pounds  of  seed  to  the  pound  of  wool  or  lint. 

The  following  account,  published  in  TTew  Orleans  a  year  or  two 
ago,  by  Dr.  Jenner  Coxe,  shows  that  an  increased  value  of  more 
than  £7,600,000  sterling  might  be  given  to  the  cotton  crop  of  the 
United  States,  by  utilizing  the  cotton  seed,  which  is  now  almost 
wholly  wasted.  The  statement  is  by  Mr.  Woodall,  confirmed 
by  Mr.  W.  P.  Converse,  and  by  Dr.  Coxe  himself. 

"  Average  cotton  crop  of  the  United  States  three  million 
bales,  at  400lbs.  per  bale,will  beof  ginned  cotton  l,200,000,0001bs.; 
To  each  lb.  of  cotton  there  are  31bs.  of  seed,— 3,600,000,000lbs.; 
retained  for  re-sowing,  including  waste,  &c.,  l,800,000,0001bs.; 
leaving,  for  making  oil,  oil-cake,  and  soap,  l,800,000,0001bs. 
lOOlbs,  of  cotton  seed  will  yield  two  gallons  of  oil,  equal  to  that 
of  Italy  termed  *  Salad  oil ;'  and  it  sells  in  New  Orleans  at  4s. 
per  gallon,  whilst  in  New  York  it  fetches  6s.  per  gallon  ;  481bs. 
of  oil-cake  (equal  or  superior  to  linseed  cake),  and  6Jlbs.  of  soap 
stock,  which,  with  ingredients  of  small  value,  will  make  20lbs.  of 
soap  equal  to  the  best  European  kinds.  ^ 

The  following  then,  is  a  moderate  estimate :  " 
36,000,000  gallons  of  fine  oil  at  75  cents  ....  £5,400,00^ 

864,000,000  lbs.  of  oil-cake  at  I  cent   1,728,000' 

106,000,000  lbs.  of  soap  stock  at  3  cents   636,000- 


Total  estimated  value  £7,764,000 

Or,  allowing  a  deduction  of  one-third  to  satisfy  all 
objections   2,588,000 


Leaving  a  gross  amount  of  ...    .  £5,176,000^ 


It  will  be  remarked  that  in  this  statement  the  value  of  the- 
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fibre  obtainable  from  the  bark  of  tlie  plant  itself  lias  not  even 
been  mentioned,  although,  from  the  rough  specimens  I  have 
seen,  some  opinion  may  be  formed  of  the  importance  which  the 
product  may  hereafter  attain,  seeing  that  there  are  certainly 
seven  millions  of  acres  now  under  cotton  culture  alone  in  the 
United  States.  I  think  this  brief  allusion  to  these  auxiliary 
products  is  sufficient  to  show  that  they  should  by  no  means  be 
overlooked  in  estimating  the  returns  from  a  cotton  plantation  in 
America  or  elsewhere. 

It  is  a  curious  fact  in  the  history  of  the  agricultural  products  of 
the  earth,  that  cotton,  which  now  yields  to  the  United  States  a 
profit  of  eight  millions  sterling,  annually,  was  only  a  worthless 
plant  just  sixty-seven  years  ago.  Not  a  single  bale  of  cotton 
of  the  growth  of  America  was  exported  before  1790. 


THE  COTTON  TEADE  IN  GEEAT  BEITAIN. 

I  now  pass  on  to  speak  of  the  statistics  and  details  as  affecting 
the  commerce  and  manufactures  of  the  United  Kingdom. 

The  annual  average  importation  of  cotton  from  all  countries 
into  England,  in  the  five  years  ending  1855,  was  838,335,984 
pounds,  of  which  amount,  661,529,220  pounds,  or  more  than 
three-fourths,  were  from  the  United  States.  The  annual  averao^e 
exportation  to  the  Continent  and  elsewhere  was  122,810,688 
pounds,  or  about  one-sixth  of  the  total  quantity  imported, 
leaving  715,525,296  pounds  for  the  annual  average  consumption. 
About  one-sixth  of  the  whole  amount  imported  was  from  British 
possessions. 

In  1781  G-reat  Britain  commenced  the  re-exportation  of  cotton 
to  the  Continent  and  elsewhere.  In  1815,  the  quantity  thus  re- 
exported had  risen  from  an  annual  average  of  1,000,000  pounds 
to  that  of  6,000,000  pounds.  In  1853,  the  aggregate  amount 
exported  exceeded  148,500,000  pounds,  of  which  nearly  83,000,000 
pounds  were  derived  from  the  United  States,  and  more  than 
60,000,000  pounds  from  the  East  Indies.  The  quantity  of  Ame- 
rican cotton  re-exported  by  Great  Britain  to  the  different 
markets  of  Europe,  when  compared  with  the  quantities  im- 
ported, is  much  less  than  of  that  imported  from  some  other 
countries — a  fact  which  suggests  the  superiority  of  the  American 
article,  and  its  better  adaptation  to  the  purposes  of  textile  in- 
dustry. Eor  example  :  about  one-tenth  of  the  cotton  imported 
from  the  United  States  is  re-exported,  against  nearly  one-half 
of  that  imported  from  the  East  Indies.  A  comparison  between 
American  and  East  Indian  cotton  shows  a  difference  of  100  per 
cent,  in  favour  of  the  former — the  cotton  of  the  East  Indies 
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containing  twenty-five  per  cent,  of  waste,  while  tliat  of  the 
United  States  contains  only  twelve  and  a  half  per  cent.  This 
is,  however,  irrespective  of  the  sand  with  which  American  cotton 
has  of  late  years  been  much  adulterated.  The  fibre  also  of  the 
latter  excels  that  of  the  former. 

In  1788,  the  efforts  of  the  East  India  Company  commenced 
for  the  promotion  of  the  growth  of  cotton,  and  for  the  improve- 
ment of  its  quality  in  British  India :  and  the  first  exportation 
of  Indian  cotton  to  England  was  made  the  same  year.  In  1814, 
the  exportation  amounted  to  4,000,000  pounds.  It  now  averages 
some  165,000,000  pounds  per  annum.  An  area  of  about  8000 
square  miles  is  said  to  be  devoted  to  the  culture. 

Liverpool  is  the  great  mart  of  the  cotton  trade  of  Great  Bri- 
tain, and  of  Europe  generally.  Thus,  while  the  total  imports 
of  this  article  into  the  United  Kingdom  in  1852  amounted  to 
2,357,338  bales,  the  quantity  at  that  port  reached  2,205,738  bales. 
About  six-sevenths  of  the  cotton  received  at  Liverpool  come 
from  the  United  States,  and  of  this  four-fifths  are  estimated  to 
be  imported  for  the  factories  of  Lancashire  and  Yorkshire. 

Since  March,  1845,  cottons  have  been  admitted  into  British 
ports  free  of  duty.  Prior  to  that  period  the  duty  was,  of  and 
from  British  possessions  4d.  per  cwt.,  from  other  places,  2s.  lid. 
per  cwt. 


The  following  Table  shows  the  quantities  of  Cotton  imported  into 
Great  Britain  in  1850  and  1858,  distinguishing  that  from  Foreign 
Countries  and  that  from  the  Possessions  of  Great  Britain : 


Pounds  of  Cotton  Imported  into  Great  Britain. 

From  Foreign  Countries. 

In  1850. 

493,153,112 
30,299,982 
18,909,748 
1,619,051 

In  1858. 

833,237,776 
18,617,872 
38,232,320 
6,473,152 

From  British  Possessions. 

543,981,893 

118,872,742 
228.913 
493,313 

119,594,968 
543,981,893 

663,576,861 

896,561,120 

132,722,576 

367,808 
4,690,672 

137,781,056 
896,561,120 

1,034,342,176 
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CoivrPARATiYE  Statement  showing  the  quantity  of  Cotton  in  Pounds,  Im- 
ported into  Great  Britain,  and  the  Countries  whence  Imported,  for  a 
period  of  five  years,  from  1851  to  1855,  both  inclusive.* 


Pounds  of  Cotton  Imported  into  Great  Britain  from- 


United 
States. 

Brazil. 

Egypt-t 

East 
Indies. 

West 
Indies, 

Else- 
where. 

All  Coun- 
tries. 

596,638,962 
766,630,544 
658,451,796 
722,151,360 
681,629,424 

19,339,104 
26,608,144 
24,190,628 
19,703,600 
24,577,952 

16,950,525 
48,058,640 
28,358,574 
23,353,120 
32,622,688 

122,626,976 
184,924,232 
181,848,160 
119,839,152 
145,179,216 

446,529 
703,696 
344,060 
205,072 
No  data 

1,377,653 
3,960,992 
2,078,562 
2,090,800 
7,742,672 

757,379,749 
929,782,448 
895,278,749 
887,333,104 
891,751,952 

3,425,502,086 
685,100,417 

114,419,428 
22,883,885 

149,343,547 
29,868,709 

754,417,736 
150,883,547 

1,699,357 
339,871 

17,250,679 
3,450,136 

4,361,526,002 
872,305,200 

Statement  showing  tne  quantities  of  Cotton  Exported  by  Great  Britain 
to  all  countries  respectively,  and  the  Countries  whence  Imported,  for  a 
period  of  five  years,  from  1851  to  1855,  both  inclusive,  in  pounds. 


Years. 

Exported 

to  all 
Countries. 

Of  which  there  was  Imported  from— 

United 
States, 

Brazil. 

Egypt. 

East 
Indies. 

Else- 
where. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds, 

Pounds. 

1851  

111,980,400 
111,875,456 
148,569,680 
125,554.800 
124,368,160 

66,921,344 
69,217,120 
82,701,472 
55,101,200 
48,467,216 

1,888,880 
3,619,840 
4.786,768 
1,438,192 
714,448 

211,008 
124,656 
948,416 
369,600 
363,216 

42,959,168 
38,864,672 
60,082,064 
68,645,808 
53,387,600 

1852  

1853  

49,168 
50,960 

1855t   

Annual  average 

124,469,699 

54,481,670 

2,489,625 

403,379 

52,791,862 

*  Made  up  from  official  authorities.  The  commercial  year  in  England 
begins  January  1 ;  in  the  United  States,  July  1 ;  hence  seeming  discre- 
pancies in  figures  for  apparently  the  same  periods  of  time. 

f  Egypt  includes  Turkey,  Syria,  and  the  Mediterranean  generally ;  the 
East  Indies  include  British  India  generally ;  the  "West  Indies,  tbe  West 
India  islands  belonging  to  Great  Britain,  and  British  Guiana. 
.  J  The  classified  distribution  of  the  exports  for  1855  is  only  for  ten 
months. 
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The  next  appended  Table  shows  the  distribution  of  the  Cotton 
exports  from  the  United  Kingdom- 


Countries  to 

which  Exported. 


Russia  lbs, 

Sweden  

Prussia  

Hanse  Towns   

Holland  

Belgium  

France   

Sardinia  

Austria   

Other  Countries   

Total   lbs. 


Cotton  Exported  from  Great  Britain  in  the 
years—   


1851. 


35,185,472 
2,434,656 
1,576,064 
27,473,040 
22,119,104 
12,856,480 
1,365,504 
2,742,320 
1,366,064 
2,647,120 


109,765,824 


1852. 

1853. 

1854. 

45,605.840 
3,591,840 
674,240 
22,472,016 
15,834,224 
12,657,680 
2,225,440 
2,238,208 
1,957,088 
2,324,560 

48,937,392 
4,414,368 
1,143,296 
33,417,440 
28,676,592 
18,466,672 
2,403,968 
3,860,864 
3,830,288 
3,418,800 

208,544 
5,866,560 
23,444,624 
36,055,264 
26,934,544 
10,040,768 
2,759,232 
3,821,328 
4,811,856 
5,383,392 

32.484,312 
4,076,856 
6,709,556 
29,854,440 
23,391,116 
14,505,400 
2,188,536 
3,165,680 
2,991,324 
3,443,468 

109,581,136 

148,569,680 

123,326,112 

122,810,688 

Tabular  compahative  Statement  showing  the  declared  value  of  CottoE 
Manufactures  of  all  kinds,  and  Cotton  Yarns,  exported  from  Great 
Britain  from  1840  to  1859,  both  inclusive. 


Years. 


1840... 
1841... 
1842... 
1843... 
1844... 
1845... 
1846... 
1847... 
1848... 
1849... 
1850... 
1851... 
1852... 
1853... 
1854... 
1855... 
1856... 
1857... 
1858... 
1859... 


Manufactures. 


£ 

17,567,310 
16,232,510 
13,907,884 
16,240,000 
18,814,869 
19,156,096 
17,717,778 
17,375,245 
16,753,369 
20,071,046 
21,873,697 
23,454,810 
23,223,432 
25,817,249 
25,054,527 
27,578,746 
30,204,166 
30,372,831 
33,421,843 
38,742,740 


The  foregoing  Table  shows  an  increase,  in  twenty  years,  in  our 
Cotton  Manufactures  exported,  of  £23,539,826,  or  nearly  100 
per  cent. 
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Comparative  Statement  showing  the  quantities  and  values  of  Cotton 
Manufactures  and  Yarns  Exported  from  Great  Britain  and  from  the 
United  States  respectively,  to  all  Countries,  for  a  period  of  five  vears 
from  1851  to  1855,  both  inclusive.  ' 


Great  Britain. 

Cotton  Manufactures. 

Cotton  Yarn. 

Years. 

Quantities. 
Yards. 

Value. 
£ 

Quantities. 
Pounds. 

Value. 

£ 

1852  

1853  

1>536,101,929 
1,517,513,916 
1,584,727,106 
1,685,668,960 

23  454,810 
23,223,432 
25,817.249 
25,054,527 
27,578,746 

143,966,106 
145,478,302 
117,539,302 
147,128,498 
165,493,598 

6,634,026 
6,654.655 
6,895,653 
6,691,330 
7,200,395 

1855  

1,929,941,646 

United  States. 

1853  

1855  

No  data. 

Dollars. 

7,203,945 
7,637,433 
8,746,300 
5,486,201 
5,857,181 

No  data. 

Dollars. 

37,260 
34,718 
22,594 
49,315 
None. 

The  value  of  tlie  cotton  supplied  by  the  United  States  to  Great 
Britain  in  1855  was  £11,523,350,  and  in  1859,  £21,621,839. 

It  appears  from  the  "  Commerce  and  Navigation  returns,"  that 
the  importation  of  cotton  from  the  British  West  Indies  into  the 
United  States  has  increased  for  some  years  past  in  a  ratio  pro- 
portionate to  the  decrease  of  shipments  to  Great  Britain.  Thus, 
the  importations  of  cotton  into  the  United  States  and  Great 
Britain,  respectively,  from  the  British  West  Indies,  from  1851 
to  1855,  inclusive,  were  as  follows  : 

Into  the  United  States.       Into  Gt.  Britain. 

1851..     ..      lbs.  22,353  446,529 

1852   6,756  703.696 

1853. .  *  . .     . .  252,892  344,060 

1854   159,381  400,119 

1855   1,880,217  468,384 

I  have  not  the  later  returns  of  West  Indian  imports  to  the 
United  States  for  comparison,  but,  with  the  exception  of  1857,  in 
the  last  three  years  our  average  imports  of  cotton  from  British 
Guiana  and  the  West  Indies  have  been  under  4000  cwts.  per 
annum. 
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The  average  price  per  pound  of  cotton,  from  1850  to  1859, 
inclusive,  in  the  United  States  and  Great  Britain,  respectively, 
is  shown  as  follows  : 


In  the  United  States.. 

In  Great  Bri 

1850    . . 

 54d.    . . 

. .  7id. 

1851    . . 

  5|  .. 

..  6 

1852    . . 

 4) 

K  1 

1853  ... 

  4i  .. 

el- 

1854    . . 

 4i  .. 

..  6i 

1855    . . 

  4i  .. 

..  6 

1856    . . 

  44  .. 

6i- 

1857    . . 

  6i  .. 

..  8 

1858    . . 

 51  .. 

1859    . . 

  5i  .. 

..  7 

There  is  a  constantly  increasing  demand  for  cotton,  not  only 
for  clothing,  &c.,  arising  from  the  growth  of  population  and  the 
diffusion  of  wealth,  but  also  for  admixture  with  wool,  as  well  as 
in  the  manufacture  of  cordage,  twine,  and  sail  cloth,  which  are 
new  branches  of  trade,  to  which  cotton  has  recently  been  applied. 

The  production  of  cotton  ought  to  increase  much  greater  tlian 
the  population ;  for  as  civilization  and  commerce  extend,  the 
number  that  will  consume  cotton  fabrics,  and  the  annual  con- 
sumption of  each  person  by  reason  of  the  greater  productive 
power,  will  extend  in  a  still  greater  ratio. 


Cotton  Teade  of  Geeat  Beitain,  showing  the  Soueces  of 
Supply  in  Decennial  Peeiods. 


r 

1806. 

1816. 

1826. 

1836. 

1846. 

1856. 

American. 

124,939 

166,077 

395,852 

764,707 

932,000 

1,758,295 

Brazil  .  . 

51,034 

123,450 

55,590 

148,715 

84,000 

122,411 

Egyptian . 

47,261 

34,953 

59.600 

111,960 

E.  Indies. 

7,787 

37,670 

64,699 

219,193 

49,500 

463,932 

W.  Indies 

77,978 

42,235 

18,188 

33,506 

9,000 

11,320 

Bales   .  . 

261,738 

369,432 

581,590 

1,201,074 

1,134,100 

2,467,918 

The  cotton  manufacture  has  been  everywhere  extending  in  the 
past  quarter  of  a  century,  and  consumption  steadily  gaining  upon 
production.  The  weekly  deliveries  of  cotton  for  consumption  from 
the  stocks  warehoused  in  our  ports  have  nearly  doubled  in  the 
last  ten  years.    In  1847  the  consumption  was  but  20,259  bales 


*  At  Manchester. 
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per  week ;  in  1859  it  averaged  46,699  bales  weekly.  The  con- 
sumption in  the  United  States  in  1847  was  427,967  bales ;  in 
1857  it  was  702,138  bales. 

The  quantity  of  cotton  taken  for  consumption  in  the  United 
Kingdom  has  been  as  follows : 

1847  1,105,998  bales  of  381  lbs. 


1848  1,505,331  „  393  „ 

1849                    1,586,608  „  395  „ 

1850  1,513,007  „  386  „ 

1851  1,662,585  „  390  „ 

1852  1.911.558  „  393  „ 

1853  1,854,610  „  396  „ 

1854  1,949,327  „  401  „ 

185.5..  2,099,298  „  398  „ 

1856  2,263,899  „  407  „ 

1857  1,960,566  „  401  „ 

1858  2.174.559  „  412  „ 

1859  2,294,310  „  423  „ 


By  reducing  each  yearns  delivery  to  one  uniform  weight  of 
400  lbs,  per  bale,  the  comparative  consumption  will  stand  as 
follows : 


BALES  OF  400  lbs. 

Year. 

Week. 

1847... 

 1,053,492 

20,259 

1848... 

 ,.1,479,294 

28,448 

1849. . . 

 1,568,861 

30,170 

1850... 

 1,461,176 

28,100 

1851.,. 

 ,..1,622,566 

31,203 

1852  .. 

 1,875,002 

36,058 

35,533 

1854. . 

 1,954,355 

37,583 

1855 , . . 

49,111 

1856. . . 

 2,303,764 

44,303 

1857... 

 1,962,829 

37,749 

1858... 

 _  .2,241,785 

43,111 

46,699 

In  a  paper  communicated  to  the  American  Congress  by  Mr. 
Woodbury  in  1836,  he  estimated  the  growth  of  cotton  in  the 
World  as  follows — in  millions  of  pounds  : 

1791  490 

1801  520 

1811  555 

1821...   630 

1831  ,  820 
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Ci           t»-  CO 
.  CO  <N  th  a:  '-< 
oi  CO  O  tH  X  T}^ 

^  O  of       TH  W 

(M 

90,000 
469,520 
12.7 

1858. 
31512 
2172 
209 
1722 
,  6203 

41818! 

O  O  lO 

o  CO  : 
o 

CO 

1857. 

27113 
3040 
149 
1721 
7026 

39049 

90000 
452510 
13.8 

1856. 

31.354 
2729! 
250 
2471 
5194 

41998 

160000 
332740' 
11.8 

1855. 

30345 
2201 
174 
2327 
5324 

40371 

o  o  o 

o  CO 

1854. 

29356 
1936 
177 
2023 
3995 

37487' 

80000 
624450 
19.0 

1853. 

28183 
2393 
210 
2366 
3860 

37012 

80000 
717580 
21.5 

1852. 

28192 
2340 
181 
2018 
3068 

35799 

150000 
657520 
22.5 

1851. 

24359 
2314 
108 
1458 
3736 

?2 

CO 

100000 
494600 
19.0 

1850. 
21197 

3295 
116 
1540 

1  3333 

100000 
531120 
21.0 

1849. 

24609 
2258 
191 
967 
1  2489 

30512 

120000 
558390 
22.2 

1848. 
22264 
1468 
134 
717 
3019 

27602 

o  oco 

O  lO  ^ 

O  CO  =^ 
(N  Ci 

1847. 

16595 
1285 
182 
997 
3171 

22230 

50000 
451940 
22.5 

1846. 

24528 
2072 
274 
1350 
2146 

30370 

100000 
545790 
21.2 

1845. 

24598 
2235 
321 
1042 
1923 

30119 

120000 
1055270 
39.0 

■5  M  55 


CO  to 

1 

t>  CO 

1,809,966 
384,002 
1  396,487 

lO 
lO 

■^^ 

469,480 

CD 
05^ 
O 

1856-7. 
2,939,519 

1,428,870 
413,357 
410,430 

§ 

lO 
CO 

co~ 

CO 

co" 
o 
t- 

Q& 
lO 
GO 
Ci 

1855—6. 
3,527,845 

1,902,889 
480,637 
571,080 

CO 

o 
co^ 

G5 
Co" 

Oi 
CO 

cT 

lO 
CD 

64,171 

1854-5. 
2,847,339 

CO  c-i 

CO  CO 

5  O 
lO  -"i^  CO 

Oi 
O 

co^ 

CO 

593,584 

CO 
CO 
CO 

co" 

rH 

1853-4. 
2,927,608 

O  CO  o 

lO  ^ 

t-  O^co_^ 
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O  L— 

CO  CO  CO 

S" 

CO 

a> 
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CO 

CO 
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CO 
CO 
CO 

T-I 

1 

»0  CD 
CO  <N 
CO 
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o 
o 

CO 
CO 

CO 

671,006 

CO 

IC 

CO 

1851—2. 
3,015,029 
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CD_^ 

co" 

rti 
••4< 
co" 

603,029 

91,176 
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301,358 
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1,988,710 

00  1 

o  1  o 

co" 
o  CO 

tH  t-I 

1849—50 
2,096,706 

1,106  771 
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193,757 

>o 
o" 

Oi 

487,769 
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1848—9. 
2,728,596 

1,537,901 
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GO 

b>r 

CO 
CO 
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OS 
CO 
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lO 

CO 

>o 
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CO  CO  C<J  GO 
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CO 
CO 
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Com'paratwe  Statement  of  the  Prices  of  Haio  Cotton,  Cotton  Twist, 
Power-Loom  Cloths ^  Wheats  and  the  Bates  of  Discount,  S^cfrom 
1848  to  1859. 


1848. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June 

July 

Sep 

Oct. 

Nov. 

Dec. 

•OoTTON,  Upland  Bowed, 

AX 

[■ 

fair   R) 

A  5 

A  a 

4* 

4f 

4t 

•  4^ 

4 

4 

4 

Ditto  ditto  good  fair 

5i 

A'i 

4f 

4f 

4§ 

Al. 

45. 

4t 

Al 

Ditto,  Pernainbuco,fair  „ 

g 

fil 

^2 

5i 

5^ 

5| 

5^ 

f^I. 

OSf 

Ditto,  ditto  good  fair  „ 

fill 

5J 

5 

K7 

0* 

5^ 

Kl 
02 

No.  40,  Mule  Yarn 

(Qual.  A)    „ 

s 

74 

7i 

fil 

t>E 

b$ 

bJl 

b* 

J 

No.  30,  Water  Twist 

(Qual.  A)    „ 

3 

fiZ 

bf 

7 

m 
<H 

7 

bf 

bf 

bj 

1  Power  Loom  Cloths 

4  10^ 

72  reeds,  29  yds. . piece 

4  9 

A  A 

*  4J 

4  3 

4  6 

4  3 

A  AX 

4  6 

40in.       Ditto  ditto 

66  reeds,  38  to  39  yds.  „ 

7  lOi 

8  0 

7  9 

7  6 

7  6 

7  4J 

7  6 

7  6 

7  6 

7  3 

7  4i 

7  4^ 

-40iii.      Ditto  ditto 

72  reeds,  38  to  39  yds.  „ 

8  4J 

8  7J 

8  4^ 

8  3 

8  3 

8  li 

8  4J 

8  3 

8  li- 

7  lOj 

7  10* 

7  10 

Average  Prices  of  Wheat 

53  a 

51  11 

50  6 

50  9 

49  4 

47  7 

48  2 

49  6 

53  7 

53 

51  8 

48  9 

Kates  of  Discount  for  un- 

5 

4 

3| 

3i 

3 

3 

3 

3 

3 

3 

3 

Average  Circulation  of 

the  Bank  of  England,  in 

Millions  of  Pounds 

20 

19 

m 

19i 

19i 

20i 

19J 

18^ 

181 

18 

Average  Amount  of  Bul- 

lion in  the  Bank,  in  Mil- 

lions of  Pounds   

13 

14i 

15i 

13i 

13| 

14J 

14* 

13i 

13| 

13i 

14 

15 

Declared  Value  of  the  Exports  of  Cotton  Manufactures   £16,770,868 

Declared  Value  of  the  Exports  of  Cotton  Yarn   £5,927,956 


1849. 

Months   

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June 

July. 

Aug. 

Sep. 

Oct, 

Nov, 

Dec. 

€otton,  Upland  Bowed/  ' 

fair   ^  lb 

4j' 

41 

4|- 

"U 

4f 

45. 

5J 

5f 

ei 

6^- 

6f 

Ditto  ditto  good  fair',, 

4^ 

5 

5 

4| 

4| 

5^ 

5i- 

5| 

6 

6|- 

6f 

Ditto,Pernambuco,fair  „ 

5* 

5f 

5i- 

5i 

51 

5i 

5* 

6 

6i 

6§ 

6f 

Ditto,  ditto,  good  fair  „ 

5i 

5| 

5| 

5| 

5 

5| 

6" 

6i 

6J 

7 

7i 

7 

ITo.  40,  Mule  Yarn 

rQuai.  A)    „ 

n 

71 

7|. 

7| 

73 

71 

8 

8i 

8§ 

9i 

^'o.  30,  Water  Twist 

(Qual.  A)    „ 

n 

71 

7i 

7  ■ 

7* 

7§ 

71 

8J 

CO 

9i 

9J 

Power  Loom  Cloths 

72  reeds,  29  yds.  ^  piece 

4  9 

5  3 

5  li 

5  0 

4  10^ 

5 

5  4^ 

5  6 

5  6 

5  9 

5  9 

5 10 

40in.       Ditto  ditto 

66  reeds,  38  to  39  yds.  „ 

7  9 

8  3 

8  3 

8  3 

8  3 

8  6 

89 

8  9 

8  9 

9  0 

8  lOi 

9  0 

40in.       Ditto  ditto 

72  reeds,  38  to  39  yds.  „ 

8  ^ 

8  7i 

8  9 

9  0 

9  0 

9  3 

9  6 

9  6 

9  6 

9  9 

9  7* 

9  10^ 

Average  Prices  of  Wheat 

46  5 

45  8 

45  8 

44  6 

45  3 

44  6 

46  4 

47.11 

44  2 

42  0 

41  1 

39  7 

Eates  of  Discount  for  un- 

3 

3 

3 

3 

3 

3 

3 

3 

2i 

2i 

2* 

2i 

Average  Circulation  of 

the  Bank  of  England,  in 

Millions  of  Pounds 

19£ 

18| 

20J 

18| 

20J 

19| 

18^ 

20 

19i 

19 

Average  Amount  of  Bul- 

lion in  the  Bank,  in  Mil- 

15 

15J 

15^ 

14* 

151- 

14| 

14^ 

15 

15 

16 

17 

Declared  Value  of  the  Exports  of  Cotton  Manufactures. 
•Declared  Value  of  the  Exports  of  Cotton  Yarn   


£20,188,874 
£6,701,820 
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Comparative  Statement  of  Prices  of  Itaio  Gotten,  Sfc, — Continued. 


Months   

Jan 

l<eb. 

Mar. 

April. 

May 

June 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

i-«/^rr.    ^        TT    1        A1>  r^A 

CiOtTON,  UpiSlIlQ  ijOWeQ, 

_ 

''i 

8 

8t 

_ 

6| 

6f 
't 

6f 

7J 

o 

7| 

7^ 
8 

Ditto  ditto  good  fair  „ 

7 

6^ 

nx 
*t 

7^ 

«l 

«i 

Off 

8 
8 

6| 

7 

6"^ 

7 

7^ 

8^- 

9 

8| 

8f 

? 

Ditto  ditto  good  fa,ir 

7i 

7i 

'5 

'# 

7^ 

8i 

8f 

9^ 

8^ 

9 

"^Ja       Ar\       TVTtTT  T?     "V"  A  T?\T 
ilU.    TkVJj     IVXUi-iiii     i  AXiJii 

11/^ 

115 

lit 

10 

11 

1% 

Hi 

llf 

llf 

TJn          WATTyp  T'wTCT 
J-iU,  Oky,   yVAir<r4  AVVloi 

111 

IIJ- 

Qi 
»2 

»g 

9i- 

10 

113 

\  Pow,EHft  LoQM  Cloths 

0  XUg 

PC   1  Al 

5  lOg 

72  r€6^s,  29  yds.  ^  piece 

6  0 

5  9 

0  V 

O  0 

D  0 

6  1^ 

b  0 

5  10^ 

5  10^ 

6  0 

^V/lllf       *  t  J-ylCi^           ill  LIU 

Tifi  rft*»flG  vflu 

■VJVJ  >C7\^UD,  op  W)  \JO  J'Uo. 

Q  AX 

8  lOg 

9  3 

Q 

Q  O 

y  y 

iU  u 

y  iu^ 

Q  m 

9  9 

Q  Q 

y  y 

10  3 

40ia.      Ditto    ,  ditto 

10  4| 

10  0 

10  0 

10  6 

10  7A 

10  9 

11  0 

11  0 

10  9 

10  lOi 

10  9 

11  4 

Average  JPrices' of  Wheat 

39  10 

39  8 

38  1 

37  2 

38  0 

40  0 

40  11 

43  1 

43  2 

41  10 

40  2 

39  1 

Kates  of  Discount  forun- 

2i 

% 

2i 

2J 

2^ 

2i 

2^ 

2i 

2i 

2^ 

21 

Avei*age  Circulation  of 

'  the  Bank  of  England,  in 

20^- 

20i 

19| 

20^ 

20 

21^ 

21i 

20| 

21-^ 

20|- 

19| 

Av/Ojrage  Amount  of  Bul- 

lion in  the  Bank,  in  Mil- 

17 

17 

17 

16J 

17 

17 

161 

16| 

16 

16^- 

151 

Declared  Value  of  the  Exports  of  Cotton  Manufactures   £21,871,930 

Declared  Value  of  the  Exports  of  Cotton  Yarn    £6,380,948 


1861. 


Jan. 

Feb. 

Mar, 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Cotton,  Upland  Bowed, 

8^ 

6f 

6 

5|- 

5h 

5i 

51 

6| 

5 

5 

Ditto  ditto  good  fair  „ 

7i 

7 

eh 

6^ 

5 

5 

5^ 

5§ 

D  i  tto,Pern  am  b  uco,  fair 

8^ 

8^ 

8^ 

7£ 

n 

7 

6f 

6k 

6f 

ei 

% 

Ditto  ditto  good  fair  „ 

9 

8f 

8f 

8i 

8 

7h 

7^ 

7 

7 

Qi 

No.  40,  IMuLE  Yarn 

(Qual.  A)    „ 

llf 

10| 

lOf 

10 

9i 

8i 

8i 

8 

8i 

8 

No.  30,  Water  Twist 

(Qual.  A)    „ 

Hi 

m 

lOi 

91 

9 

8| 

9J 

H 

9 

9i 

9 

-g  I'owER  Loom  Cloths 

72  reeds,  29  yds.  apiece 

5  lOi 

5  7^ 

5  6 

5  11 

4  10^ 

4  101 

4  9 

4  101 

4  101 

4  101 

5  3 

54^ 

40in.      Ditto  ditto 

66  reeds,  38  to  39  yds.  ,, 
40in.       Ditto  ditto 

10  0 

9  6 

9  6 

9  0 

8  6 

8  6 

8  11 

8  3 

8  3 

8  11 

8  6 

8  7J 

72  reeds,  38  to  39  yds.  „ 
Average  Prices  of  Wheat 

11  3 

10  101 

10  9 

10  3 

9  9 

9  71 

9  3 

9  41 

9  41 

9  3 

9  6 

99 

38  9 

37  11 

37  2 

38  3 

38  10 

39  4 

42 

41  9 

39  2 

36  7 

36  5 

37  2 

Rates  of  Discount  for  un- 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Average  Circulation  of 

the  Bank  of  England,  in 

21^ 

20 

191 

21 

20J 

20 

21| 

21 

22 

20^ 

Average  Amount  of  Bul- 

lion in  the  Bank,  in  Mil- 

14i 

14i 

14i 

13§ 

131 

14^ 

14^ 

14f 

15 

16 

17i 

Declared  Value  of  the  Exports 
Declared  Value  of  the  Exports 


of  Cotton  Manufactures   £23.447,103 

of  Cotton  Yarn    £6,631,896 
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Comparative  Statement  of  Prices  of  Raw  Cotton,  ^c. — Continued. 


Months   

CoTTONjUpland  Bowed, 
fair   q?-  K> 

Ditto  ditto  good  fair  „ 

Ditto,Pernambuco,fair  „ 

Ditto  ditto  good  fair  „ 

No.  40,  Mule  Yarn 
(Qual.  A)   „ 

No.  30,  Water  Twist 
(Qiial.A)    „ 

5  Power  Loom  Cloths 
72  reeds,  29  yds.  ^  piece 

40ia.      Ditto  ditto 
66  reeds,  38  to  39  yds  „ 

40in.      Ditto  ditto 
72  reeds,  38  to  39  yds.  „ 

Average  Prices  of  Wheat 
^  quarter   

Rates  of  Discount  for  un- 
exceptionable Bills  .... 

Average  Circulation  of 
tlie  Bank  of  England,  in 
Millions  of  Pounds   

Average  Amount  of  Bul- 
lion in  the  Bank,  in  Mil- 
lions of  Pounds  , 


5 

6| 
8i 
9i 
5  6 
8  9 
9  10 
37  6 
3 

221 

m 


6^ 
G| 
8^ 
9^ 
5  7^ 
8  10| 
10  0 
40  8 
3 

19 


83 

n 

5  7h 
8  lOJ 
10  1^ 
42  7 

21 

191 


April. 
7 


9i 
5  71 
8  lOJ 
10  li 
41  11 

2i 

23 


1852. 

May. 

June 

July. 

5i 

5| 

51 

5| 

6 

6| 

6§ 

7 

7 

7| 

7J 

7i 

9J 

9 

9 

9i 

9i 

5  7i 

5  7^ 

5  7| 

9  0 

9  0 

9  0 

10  3 

10  3 

10  3 

40  9 

40  9 

41  0 

2 

2 

2 

22i 

221 

25 

20| 

21f 

22 

Aug. 

Sep. 

Oct. 

6 
7i 

6 

6^ 

7 

7i 

^1 
61 

7* 

7^ 

9 

104- 

Q3 

lot 

5.7^ 

5  9 

9 

9/ 

9  4/ 

10. '3 

idlb 

13  9  \ 

40  4 

2 

2I 

241 

25 

21f 

21f 

21i  |j 

"iO.9 


2^- 


4^ 

id 


2  41  3 


J. 


Declared  Value  of  the  Exports  of  Cotton  Manufactures 
Declared  Value  of  the  Exports  of  Cotton  Yarn   


£23,028,348 
£6,655,344 


P  Months  . . . 

(l  Cotton, Upland  Bowed, 

!    fair   ^R) 

Ditto  ditto  good  fair  „ 
Ditto,Pernamhuco,fair  „ 
Ditto  ditto  good  fair  „ 
No.  40,   Mule  Yarn 

[    (Qual.  A)   „ 

i  No.  30,  Water  Twist 

(Qnal.A)    „ 

[  ^  Power  Loom  Cloths 
72  reeds,  29  yds.  ^  piece 
40in.      Ditto  ditto 
66  reeds,  38  to  39  yds.  „ 
:  40in.      Ditto  ditto 

72  reeds  38  to  39  yds.  „ 
»  Average  Prices  of  Wheat 

^  quarter  

Rates  of  Discount  for  un- 
exceptionable Bills  ., 
Average  Circulation  of 
the  Bank  of  England,  in 

Millions  of  Pounds   

Average  Amount  of  Bul- 
lion in  the  Bank,  in  Mil- 
lions of  Pounds  


1853. 


Jan, 

Feb. 

Mar. 

April. 

May. 

Juae. 

July, 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

5| 
6 

^ 

6 

61 
6^ 
6| 

6 

6^ 

6i 
6| 

6i 
6i 
6f 
7 

6f 
6|- 
6t 
7 

6f 

n 

'6f 

1! 

7f 

'  6f 
'  ■  61 
7  ^ 
7f 

6f 
6f 
7h 
71 

6| 

7'i 

6f 
6J 
7^ 

n 

t 
n 
n 

9i- 

9^ 

9i 

n 

9| 

n 

9| 

^91 

9 

9 

9 

9J 

9^ 

9f 

9  i 

9^ 

91 

9| 

10 

91 

9| 

n 

n 

9| 

5  9 

5  9 

5  9 

5  9 

5  9 

5  10^ 

6  0 

6  0 

51(^ 

5  9 

5  9 

5  9 

9  3 

9  3 

9  3 

9  3 

9  4i 

9  6 

9  6 

9  6 

9  3 

93 

9  3 

9  3 

10  9 

10  9 

10  71 

10  71 

10  9 

10  9 

10  9 

10  9 

10  6 

10  3 

10  3 

10  4 

45  8 

45  9 

45  3 

44  1 

44  5 

44  1 

48  1 

52  0 

53  0 

62  4 

70  9 

71  8 

3 

3 

3 

3 

3 

3.^ 

3| 

3| 

4| 

5 

5 

5 

25 

231 

23 

25 

24 

24 

25 

24i 

23^ 

24^ 

23 

23 

19| 

18i- 

19^ 

18| 

18 

18f 

171 

17^ 

151 

15 

Declared  Value  of  the  Exports  of  Cotton  Manufactures  ...  £23,259,874 
Declared  Value  of  the  Exports  of  Cotton  Yarn   £7,449,511 


384  THE  COTTON  TEADE  IN  (JEEAT  BEITAIN. 


Coynparative  Statement  of  Prices  of  Raw  Cotton,  8fc, — Continned. 


1854. 

Months   

Jan. 

Teb. 

Mar. 

Apr. 

May. 

Jaue 

J  uly 

Aug. 

Sep. 

uct. 

Dec 

Cotton",  Upland  Bowed, 

6^ 

6^ 

ei 

61 

6J 

6 

6i 

6J 

6 

6 

6 

51 

Ditto  ditto  good  fair 

6^ 

6| 

61 

6| 

61 

6| 

6^ 

6J 

6i 

6i 

5i 

Ditto,  PernambucO;fair  „ 

7 

7 

61 

6i 

6$ 

6| 

61 

6f 

6| 

6| 

6f 

6,1 

Ditto,  ditto  good  fair 

7i 

7i 

n 

7 

7 

7 

7 

7 

7 

7 

7 

6^ 

No.  40,  Mule  Yarn 

(Qual.  A)    „ 

9J 

9^ 

9 

85 

8i 

8| 

af 

82 

8± 

Sf 

81 

8 

No.  30,  Water  Twist 

(Qual.  A)    „ 

9i 

9i 

9J 

9 

9 

9 

9 

9 

8| 

8f 

8 

1  Power  Loom  Cloths 

72  reeds,  29  yds. .  .q^-  piece 

5  9 

5  9 

5  6 

5  6 

5  3 

5  3 

5  3 

5  3 

5  3 

5  3 

5  11 

5  1^ 

40in.       Ditto  ditto 

66  reeds,  38  to  39  yds.  „ 

9  3 

9  3 

9  3 

9  3 

9  3 

9  1^ 

9  0 

8  lOi 

8  9 

8  6 

8  3 

8  li 

40in.       Ditto  ditto 

72  reeds,  38  to  39  yds.  „ 

10  4^ 

10  4-V 

10  4ih 

10  3 

10 

10  1^ 

10  n 

10  0 

Q  Q 

y  o 

y  o 

Q  11 

y  ij 

Average  Prices  of  Wheat 

75  2 

81  7 

79  0 

77  4 

79  1 

78  S 

76  1 

67  10 

59  2 

55  5 

64  6 

73  1 

Eates  of  Discount  for  un- 

5 

5 

5 

5 

5J 

5i 

5i 

5 

5 

5 

5 

6 

Average  Circulation  of 

the  Bank  of  England,  in 

23 

244 

22| 

23^ 

"211 

21f 

251 

20| 

22 

21 

20 

Average  Amount  of  Bul- 

lion in  the  Bank,  in  Mil- 

lions of  Pounds   

16J 

161 

.14f. 

13i 

12i 

13| 

13f 

m 

13i 

13i 

13| 

141 

Declared  Value  of  the  Exports  of  Cotton  Manufactures   £24,428,015 

Declared  Value  of  the  Exports  of  Cotton  Yarn   £7,216,249 


1855. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June 

July. 

Aug. 

Sep. 

Oct. 

Nov.  (Dec. 

Cotton, Upland  Bowed, 

5| 

6| 

6| 

6 

5 

5f 

6J 

61 

6J 

5 

Ditto  ditto  good  fair  „ 

5i 

5^ 

5f 

5! 

6i 

6f 

6^ 

6| 
6| 

6J 

6 

Ditto,Pernainbuco,  fair  „ 

6i 

6i 

6J 

6i 

6| 

7^ 

6| 

6i 

6f 

Ditto,  ditto,  good  fair  „ 

6| 

6| 

6|- 

6| 

7 

n 

7i 

7J 

7 

6i 

6i 

No.  40,  Mule  Yarn 

8^ 

8f 

(Qual.  A)    „ 

8 

8 

9 

81 

9J 

8i- 

Sf 

00 

No.  30,  Water  Twist 

(Qual.  A)    „ 

8 

7| 

n 

sh 

9i 

9 

9 

9 

S| 

81 

8f 

^  Power  Loom  Cloths 

5  U 

72  reeds,  29  yds.  apiece 

5  1^ 

5  li 

5  0 

5  o; 

5  4J 

5  3 

5  3 

5  4i 

5  3 

5  3 

5  1i 

40in.       Ditto  ditto 

66  reeds,  38  to  39  yds.  „ 

8  0 

7  101 

8  0 

8  11 

8  3 

8  7i 

8  41 

8  4J 

8  4i 

8  H 

8  1^ 

83 

40in.       Ditto  ditto 

9  1^ 

72  reeds,  38  to  39  yds.  „ 

9  0 

8  lOJ 

9  0 

9  0 

9  H 

9  6 

9  3 

9  3 

9  3 

9  11 

9  li 

Average  Prices  of  Wheat 

73  1 

71  4 

68  2 

67  11 

70  8 

77  0 

76  4 

76  11 

75  2 

76  11 

78  4 

81 

Eates  of  Discount  for  un- 

5 

5 

5 

4^ 

4 

4 

3i 

3i 

5 

6 

6 

Average  Circulation  of 

the  Bank  of  England,  in 

19i 

21 

201 

20 

211 

201 

201 

21| 

21i 

20^ 

21f 

20^ 

Average  Amount  of  Bul- 

lion in  the  Bank,  in  Mil  . 

13 

15 

15 

16J 

181 

16i 

16i^ 

13^ 

Hi 

Hi 

11 

Declared  Value  of  the  Exports  of  Cotton  Manufactures  £27,025,712 

Declared  Value  of  the  Exports  of  Cotton  Yarn    £7,785,994 


THE  COTTOIf  TRADE  IK  GREAT  BRITAIN.  385 
Comparative  Statement  of  Prices  of  Baiv  Cotton^  Sfc. — Continued. 


Months   

CoTTOur,  Upland  Bowed, 

fair   ^11 

Ditto  ditto  good  fair  „ 
Ditto,Pernambuco,fair  „ 
Ditto  ditto  good  fair  „ 
No.  40,  Mule  Yarn 

(Qual.  A)    „ 

No.  30,  Water  Twist 

(Qual.  A)    „ 

I  Power  Loom  Cloths 

72  reeds,  29  yds.  ^  piece 
40in.      Ditto  ditto 

66  reeds,  38  to  39  yds.  „ 
40in.      Ditto  ditto 

72  reeds,  38  to  39  yds.  „ 
Average  Prices  of  Wheat 

^  quarter   

Rates  of  Discount  for  un- 
exceptionable Bills   


the  Bank  of  England,  in 
Millions  of  Pounds 
Average  Amount  of  Bul- 
lion in  the  Bank,  in  Mil 
lions  of  Pounds  


1856. 


Jan. 

Feb. 

Mar. 

April. 

May 

June 

July. 

Aug. 

Sept. 

Oct. 

Wov. 

Dec. 

6i 

6i 

6i 

6f 

6i 

6i 

61 

61 
65 

7 

7^ 

7t. 

6i 
6i 

6^ 

6f 

6f 

6t 

6f 

6| 

7| 

7i 
8 

6i 

6| 

65 

7 

7 

7 

7 

7i 

6i 

6i 

6| 

7 

7^ 

7i 

7i 

7i 

7f 

7^ 

8f 

85 

9 

9:1 

9i 

9i 

9^ 

9f 

9i 

9f 

91 

9|- 

10| 

85 

9 

9i 

9S 

9i 

9^ 

91 

9| 

10 

10 

lOi 

5  3 

5  U 

5  4.1 

5  6 

5  6 

5  6 

5  6 

5  11 

,5  9 

5  lOJ 

5  101 

6  0 

ft  AX 

8  4^ 

Q  lot 

8  9 

8  9 

C  Q 
O  J 

8  10^^ 

y  u 

g 

9  8 

9  3 

9  4J 

9  9 

9  9 

9  e 

9  6 

9  9 

9  9 

9  9 

9  lOJ 

10  3 

77  6 

75  1 

69  3 

68  8 

68  1 

68  8 

72  11 

75  4 

69  7 

65  7 

65  2 

61  10 

6 

6 

6 

6 

5 

4 

4 

4i 

6 

6i 

6i 

20J 

19J 

19J 

20f 

m 

20 

21| 

21 

20|- 

22^ 

20^ 

19i 

10^ 

10| 

9| 

%  1 

12| 

12i 

12^ 

9| 

95 

Declared  Value  of  the  Exports  of  Cotton  Manufactures   £29,632, 

Declared  Value  of  the  Exports  of  Cotton  Yarn    £8,652, 


713 

,056 


Months  .... 

Cotton,  Upland  Bowed, 
fair   ^  lb 

Ditto  ditto  good  fair  „ 

Ditto,PernamDuco,fair 

Ditto  ditto  good  fair  „ 

No.  40,  Mule  Yarn 
(Qual.  A)   ^„ 

No.  30,  Water  Twist 
(Qual.  A)    „ 

I  Power  Loom  Cloths 
72  reeds,  29  yds.  piece 

40in.       Ditto  ditto 
66  reeds,  38  to  39  yds.  ,, 

40in.       Ditto  ditto 
72  reeds,  38  to  39  yds. 

Average  Prices  of  Wheat 
5^  quarter   

Rates  of  Discount  for  un- 
exceptionable Bills   

Average  Circulation  of 
the  Bank  of  England,  in 
Millions  of  Pounds   

Average  Amount  of  Bul- 
lion in  the  Bank,  in  Mil- 
lions of  Pounds  


185T. 


Jan. 

Mar. 

Apr. 

May. 

June, 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

m 

7| 
8i 
8f 

7f 
75 

75 

8 

1 

8 
85 

75 
8 

8A 

8M 

8i 
8| 
8^ 
8| 

8| 
8t 
9^ 
9i 

8| 
85 
9f 

95 

91 
9| 
lOf 

105 

9i 

9if 

10k 

8* 
85 

61 
6|1 

n 

7tV 

lOf 

lOf 

101 

11 

105 

111 

llf 

115 

12A 

101 

9j 

1(^ 

10^ 

10 

11 

Hi 

llf 

llf 

125 

m 

9| 

6  11 

eii 

6  IJ 

6  1 

6  0 

6  1 

6  2 

6  3 

6  71 

6  6 

6  0 

5  3 

9  0 

9  0 

9  li 

9  0 

9  0 

9  3 

9  6 

9  9 

10  6 

10  6 

9  0 

8 

10  0 

10  0 

10  11 

10  0 

10  0 

10  3 

10  6 

10  9 

11  9 

11  9 

10  7k 

10  Ik 

59  5 

58  0 

55  9 

54  9 

55  3 

58  7 

62  1 

60  7 

58  4 

56  4 

53  6 

49  10 

6 

6 

6 

eh 

eh 

eh 

5i 

5| 

8 

10 

8 

20§ 

19* 

19| 

20k 

19| 

19h 

20| 

20 

19f 

21 

22iV 

20J 

lOi: 

m 

9f 

95, 

Hi 

115 

11:1 

Hi 

9^ 

7i 

lOf 

Declared  Value  of  the  Exports  of  Cotton  Manufactures 
Declared  Value  of  the  Exports  of  Cotton  Yarn  


.  £29.912,726 
.  £9,200,183 


386  THE  COTTON  TEADE  IN  GEEAT  EEITAIN. 

Comparative  Statement  of  Prices  of  Baio  Cotton,  Sfc, — Continued. 


COTTON,Upland  Bowed, 
fair   lb 

Ditto  ditto  good  fair  „ 

Ditto,Pernambuco,fair  „ 

Ditto  ditto  good  fair  „ 

No.  40,  Mule  Yarn 
(Qual.  A)    „ 

No.  30,  Water  Twist 
(Qual.  A)   , 

I  Power  Loom  Cloths 
72  reeds,  29  yds.  ^  piece 

40ia.      Ditto  ditto 
66  reeds,  38  to  39  yds  ,, 

40in.      Ditto  ditto 
72  reeds,  38  to  39  yds.  „ 

Average  Prices  of  Wheat 
^  quarter   

Eates  of  Discount  for  un- 
exceptionable Bills  .... 

Average  Circulation  of 
the  Bank  of  England,  in 
Millions  of  Pounds  .... 

Average  Amount  of  Bul- 
lion in  the  Bank,  in  Mil- 
lions of  Pounds  


1858. 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sep. 

Oct. 

Dec. 

63 

n 

7f 
7^ 
8 

n 

8 
8i 

n 

8i 

7i 
7f 
8f 
8| 

7i 

i 

7J 
71 
*t 

8| 

Q 

n 

Q 

y 

7f 
7i 
8| 
9 

n 

<S 

8f 
y 

7A 

g  8 

9 
10 
Ql  1 

OTg 

It" 

8i 

8i- 

10 

lOi 

10| 

10§ 

1U§ 

1A1 

10^ 

llj 

115 

11  A 

llj 

9i 

101 

lOi 

m 

10| 

lOf 

10| 

lOf 

111 

Hi 

11 

11 

5  6 

6  0 

5  10^ 

5  lOi 

6  0 

6 

6  0 

6  0 

6  1^ 

6  1| 

6  0 

6  It 

9  0 

9  11 

9  6 

9  6 

9  6 

9  3 

9  3 

9  9 

10  0 

9  10| 

10  0 

10  6 

10  3 

10  7J 

10  6 

10  6 

10  6 

10  4^ 

10  4^ 

10  9 

11  0 

11  0 

11  0 

11  6> 

48  3 

47  0 

45  3 

44  5 

44  4 

44  6 

43  9 

45  5 

44  8 

43  3 

42  2 

41  1 

4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2^ 

20^ 

20§ 

20| 

21§ 

21 

20J 

21^ 

20f 

22 

211 

20J 

15f 

17f 

18s 

18| 

18* 

18 

17| 

m 

m 

18| 

m 

Declared  Value  of  the  Exports  of  Cotton 
Declared  Value  of  the  Exports  of  Cotton 


Manufactures    £32,878,683 

Yarn    £10,098,901 


1859. 


Months   

Jan* 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct., 

Nov. 

Dec. 

Cotton, Upland  Bowed, 

n 

7' 

7tV 

n 

61 

n 

7f 

n 

11 

?t 

Ditto  ditto  good  fair  „ 

7i 

7f 

7 

71 

7^ 

7| 

H 

Ditto,Pernambuco,fair  „ 

8 

8t 

8| 

8| 

8| 

8i 

8^ 

8# 
8f 

8i 

Ditto  ditto  good  fair  „ 

8i 

Si 

8| 

8^ 

8| 

8^ 

No.  40,  Mule  Yarn 
(Qual.  A)   „ 

12 

12J 

12^ 

12 

Hi 

11§ 

111 

11^ 

Hi 

llf 

No.  30,  Water  Twist 

(Qual.  A)              ...  „ 

11^ 

llf 

111 

Hi 

103 

lol 

iif 

111 

12 

12 

12 

12 

f  Power  Loom  Cloths 

72  reeds,  29  yds.  apiece 

6  3 

6  3 

6  3 

6  3 

6  0 

6  Ih 

6  4^ 

6  4^ 

6  4^ 

6  4| 

6  6 

6  9 

40in.      Ditto  ditto 

66  reeds,  38  to  39  yds.  „ 

10  9 

11  0 

11  0 

10  6 

10  0 

10  3 

10  6 

10  6 

10  6 

10  41 

10  9 

10  0 

40in.      Ditto  ditto 

72  reeds  38  to  39  yds.  „ 

11  9 

12  0 

11  9 

11  9 

11  6 

11  9 

11  9 

12  0 

12  0 

12  0 

12  3 

12  3 

Average  Prices  of  Wheat 

40  7 

41  2 

40  6 

40  6 

46  1 

52  6 

47  1 

44  4 

43  6 

44  6 

42  10 

47  8 

Eates  of  Discount  for  un- 

2^ 

exceptionable  Bills  .... 

2^ 

2| 

3g 

.3 

2| 

2i 

2^ 

2i 

2| 

Average  Circulation  of 

the  Bank  of  England,  in 

21^ 

Millions  of  Pounds  .... 

21 

21J 

22§ 

22 

21k 

22| 

221 

22 

23 

22 

Average  Amount  of  Bul- 

lion in  the  Bank,  in  Mil- 

m 

20 

19? 

18 

m 

m 

17^ 

17 

17Jr 

7 

17" 

Declared  Value  of  the  Exports  of  Cotton  Manufactures  .. 
Declared  Value  of  the  Exports  of  Cotton  Yarn  


£38,079,948 
£10,128,946 


PRICES  OF  COTTOIS'  IN  1855  AND  1856. 
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EE-EXPOET  OF  COTTON. 


ioOD. 

loo/. 

loDo. 

1  QPIQ 

looy. 

loq  4.00 

1 57  QOO 

10,000 

4,600 

10,350 

7,850 

600 

150 

120 

380 

2,500 

1,300 

6,350 

14,350 

183,700 

173,680 

152,180 

2,800 

9,500 

100 

j 272270 

29,700 

43,360 

21,600 

Total  .    .    .Bales    .  . 

358,700 

337,250 

348,600 

437,050 

Estimate  of  the  difference  in  £'s  of  the  sums  accruing  to  the  trade  in 
Cotton  Manufactures  during  the  years  from  1853  to  1856,  to  pay  for 
the  expenses  of  fuel,  machinery,  drugs  for  dyeing,  printing,  bleaching, 
interest  of  capital,  and  every  kind  of  wages,  profits,  &c.,  after  deducting 
the  actual  cost  of  the  raw  material. 


1853. 

1854. 

1855. 

1856. 

Cotton  consumed  in  Great  Britain  ... 
Waste  in  spinning  this,     oz.  per  lb. 

Disposed  of  as  follows : 
Exports  manufactured  goods,  reduced 

lbs. 

734,623,000 
80,349,000 

lbs. 

780,000,000 
85,312,500 

lbs. 

836,000,000 
91,437,000 

lbs. 

921,406,893 
100,781,067 

654,274,000 

694,687,500 

744,563,000 

820,625,826 

lbs. 

136,666,000 

285,116,500 

lbs. 
137,764,100 

319,383,700 

lbs. 
142,715,300 

358,578,000 

243,269,500 

lbs. 
187,494,196 

360,000,000 

273,131,630 

Consumed  at  home,  and  not  otherwise 

232,491,500 

241,539,700 

654,274,000 

694,687,500 

744,563,000|820,625,826 

1853. 

1854. 

1855. 

1856. 

at  6  per  lb. 
£ 

20,515,645 

Average  cost  of  cotton  in  each  year... 
Declared  value  of  exports. 

Of  manufactured  goods  

Estimated  home  consumption,  in  the 
same  proportion  as  the  declared 
value  of  the  exported  goods,  plus  J . 

Deduct  the  cost  of  cotton  as  above 
Sums  remaining  to  be  distributed  as 

at  6  per  lb. 
£ 

18,365,000 

at  51^  lb. 
£ 

18,200,000 

at  5|  lb. 

£ 

19,739,000 

£ 

7,449,500 
22,259,800 

24,040,000 

£ 

7,216,200 
24,428,000 

24,632,000 

£ 

7,785,900 
27,025,900 

24,446,000 

£ 

8,652,057 
29,632,713 

25,000,000 

56,749,300 
18,365,000 

56,276,200 
18,200,000 

59,257,800 
19,739,000 

63,284,770 
20,515,645 

38,384,300 

38,006,200 

39,518,800 

42.769,125 

i 
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Who  can  estimate  the  probable  distress  that  would  ensue  from 
the  inadequate  supply  of  a  raw  material  which  gives  employ- 
ment to  such  vast  numbers  of  the  inhabitants  of  the  Lancashire 
district  ?  One  of  two  things  would  inevitably  happen,  a  number 
of  spinners  and  manufacturers,  and  those  the  weakest,  would 
be  compelled  to  stop  their  works,  and  their  workpeople  would 
be  thrown  out  of  employment,  or  we  should  have  completely 
used  up  the  stock  of  cotton.  In  ten  years  from  1847  to  1856, 
the  imports  of  cotton  into  this  country  had  exactly  doubled, 
for  in  1847  they  were  1,234,000  bales,  while  in  1856  they  were 
2,467,000  bales  ;  but,  such  had  been  the  progress  of  the  cotton 
trade,  that  whereas  at  the  end  of  1847  the  stock  in  Liverpool 
was  451,000  bales,  or  twenty  weeks'  consumption;  at  the  end 
of  1856  the  stock  was  only  332,000  bales,  or  eight  weeks'  con- 
sumption. That  was  the  total  stock  at  the  end  of  a  year  which 
gave  an  American  crop  of  3,500,000  bales.  It  is  rather  start- 
Sng  to  know  that  the  IJnited  States  and  the  Continent  are  now, 
unitedly,  using  about  as  much  cotton  as  Great  Britain. 

At  a  recent  meeting  of  the  British  Association  for  the  Ad- 
vancement of  Science,  Mr.  J.  T.  Danson  read  an  interesting 
paper  on  cotton.  It  consisted  of  a  series  of  propositions,  of 
which  the  following  is  a  short  resum^  : 

1.  That  cotton,  from  the  conditions  of  climate  necessary  to 
its  culture,  cannot  be  grown  in  Europe,  but  that,  with  the 
single  and  not  important  exception  of  the  factories  in  the  "New 
England  States  of  America,  it  is  and  must  long  continue  to  be 
manufactured  almost  exclusively  in  Europe.  2.  That  the  present 
supply  is  chiefly  raised,  and  for  the  present  must  continue  to  be 
raised,  by  slave  labour — seeing  that  while  for  fifty  years  we 
have  sought  over  the  whole  earth  for  cotton,  we  have  during 
that  time  continued  to  obtain  from  the  slave  states  of  the  Ame- 
rican Union  a  continually  increasing  proportion  of  our  entire 
supply.  3.  That  two-thirds  in  number  at  least  of  the  slave  po- 
pulation of  the  United  States  have  been  called  into  existence, 
and  are  now  directly  or  indirectly  maintained,  for  the  supply  of 
cotton  for  exportation.  4.  That  of  the  cotton  thus  exported, 
three-fourths  at  least  in  value  are  raised  for  and  sent  to  this 
<}ountry  alone.  And  5.  That  of  the  entire  quantity  we  import, 
four-fifths  at  least  in  value  are  thus  derived  from  the  United 
States.  Each  proposition  was  supported  by  tabular  accounts 
extracted  from  the  public  records  of  this  country  and  the 
United  States,  and  the  conclusion  was  expressed  thus  That 
hence  in  the  present  state  of  the  commercial  relations  of  the  two 
•countries,  the  cotton  planters  of  the  United  States  are  interested 
to  the  extent  of  two-thirds  at  least  of  their  entire  exportable 
produce  in  the  maintenance  of  the  cotton  manufacture  of  the 
YOL.  II.  D  D 


390         THE  COTTON  TRADE  IK  GREAT  BEITAIK. 


United  Kingdom,  and  that  reciprocally  the  cotton  manufacturera 
of  the  United  Kingdom,  and  through  them  the  entire  population 
of  the  Kingdom,  are  interested,  to  the  extent  of  more  than  four- 
fifths  of  the  raw  material  of  that  manufacture,  in  the  existing 
arrangements  for  maintaining  the  cotton  culture  of  the  United 
States." 

A  valuable  official  document  on  the  "  Commercial  Relations  of 
the  United  States,"  recently  issued  at  Washington,  contains 
some  interesting  facts  on  the  cotton  trade. 

The  following  table  shows  the  imports  into  Liverpool  of  raw 
cotton  during  a  period  of  several  years,  in  bales  and  tons. 


Bales.  Tons. 

1843  ....  1,557,597  260,000 

1844  ....  1,490,984  248,000 

1845  ....  1,652,731  276,000 

1846  ....  1,134,194  189,000 

1847  ....  1,087,058  182,000 

1848  ....  1,568,000  262,000 

1849  ....  1,732,700  288,000 

1850  ....  1,573,100  263,000 

1851  ....  1,648,946  291,000 

1852  ....  2,205,738  365,000 

1858  ,      .       .       .  2,334,513  416,877 

1859  ....  2,622,377  495,207 


Previous  to  1791,  Great  Britain  obtained  her  supplies  of  cotton 
from  the  West  Indies,  South  America,  and  the  countries  around 
the  eastern  parts  of  the  Mediterranean.  A  few  years  before  this 
there  were  several  bags  shipped  from  Charleston  to  Liverpool, 
and  these  were  seized,  on  the  ground  that  cotton  was  not  pro- 
duced in  the  United  States. 

Cotton  imported  into      From  the  United  States 


Great  Britain  from 

to  Great  Britain  and 

all  Countries. 

Eurone  generally. 

1791  . 

.  lbs.  28,706,657 

189,316 

1800  . 

.    .  56,010,732 

11,789,803 

1810  . 

.    .  132,488,935 

93,900,000 

1815  . 

.    .  96,200,000 

83,000,000 

1820  . 

.    •  120,265.000 

127,800,000 
176,449,907 

1825  . 

.    .  166,831,000 

1830  . 

.    .  247,600,000 

218,450,000 

1835  . 

.    .  226,407,692 

387,358,992 

1840  . 

,    .  517,254,400 

743,941,961 

1845  . 

.    .  626,496,000 

872,905,996 

1849  . 

.    .  624,000,000 

1,026,600,269 

1852  . 

.    .  817,998,048 

1,093,230,639 

1858  . 

.    .  746,376,848 

1,111,570,370 
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To  sliow  to  wliat  extent  England  is  indebted  to  the  United 
States  for  tlie  cotton  slie  consumes,  I  copy  from  an  official 
source  the  following  exhibit  of  the  total  quantity  of  raw  cotton 
imported  into  the  IJnited  Kingdoni  in  1854,  which  can  be  com- 
pared with  the  preyious  and  subsequent  tabular  returns  : — 

From  the  United  States    .    .    .    722,155,101  lbs. 

From  Brazil   19,908,600  „ 

Prom  shores  of  the  Mediterranean  23,503,003  „ 

From  British  India   119,836,009  „ 

From  West  Indies  and  Guiana  .  400,119 
From  other  countries    ....       1,730,081  „ 


Notwithstanding  the  increase  which  took  place  in  the  number 
of  spindles  in  Great  Britain,  of  about  one  million  of  spindles 
during  the  years  1855  and  1856,  (the  total  number  of  spindles 
being  estimated  to  be  28,000,000  at  the  end  of  1856),  the  pro- 
portion which  Great  Britain  received  in  1856  of  all  cotton  con- 
sumed by  the  chief  manufacturing  countries  of  the  world  was 
less  in  per  centage  of  the  total  consumption  than  in  former 
years.  The  deliveries  to  Great  Britain  were  in  1855  at  the  rate 
of  53  per  cent.,  and  in  1856  only  51J  of  the  total  consumption, 
as  the  figures  below  will  show.  .  The  chief  increase  took  place  to 
the  north  of  Europe,  amounting  to  nearly  double  what  it  was  in 
1855.  Hussia  had  the  greatest  share  in  this  increase,  and  bids 
fair  to  proceed  in  this  direction  for  some  time  to  come.  Ham- 
burg and  Bremen  have  become  regular  cotton  markets,  and 
direct  importations  are  on  the  increase. 

The  following  shows  the  per  centage  the  different  countries 
took  of  the  total  deliveries  of  cotton  of  1,795,000  of  pounds' 
weight: — 

Great  Britain       .       .       .       .       .       .    51|^  per  cent. 

Eussia,  Germany,  Holland,  Belgium,  (fee.     .    14^  „ 


Countries  bordering  on  the  Adriatic     .       •     2i  „ 

United  States  14|  „ 

'.  Sundries  3_7_ 

One -sixth  only  of  the  consimiption  of  Great  Britain  is  as  yet 
produced  in  the  British  possessions. 


Total . 


887,335,913 


France 
Spain 
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From  the  East  Indies,  we  imported : 

In  1850     ....    123,200,000  lbs. 
In  1852     ....     84,022,432  „ 
In  1853     ....    180,431,496  „ 
In  1859     ....    192,330,880  „ 

In  1853,  Great  Britain  exported  upwards  of  147,000,000  lbs. 
Of  this,  about  82,000,000  lbs.  were  derived  from  the  United 
States,  and  over  59,000,000  from  India. 

In  the  year  1846,  when  Mr.  E.  Baines  made  his  calculations, 
and  when  there  was  a  deficiency  of  cotton  in  comparison  with 
consumption,  he  said  :  If  the  consumption  of  cotton  continues 
to  increase  in  the  same  ratio  which  it  has  done  during  the  last 
twelve  years — all  other  things  being  the  same— the  cotton  re- 
quired twelve  years  hence,  say  for  the  year  1858,  will  be — 

Great  Britain   3,200,000  bales 

Continent   1,656,000  „ 

United  States   954,000 

Total  5,810,000 

To  be  supplied — 

From  the  United  States     .    5,055,000  bales 
From  other  sources  .    .    .      755,000  „ 


Total  5,810,000 

or  upwards  of  5,000,000  of  bales  of  cotton  from  the  United 
States  twelve  years  hence." 

The  progress  of  consumption  and  supply  has  not  quite  kept 
pace  with  these  anticipations,  for 

During  the  year  1859  there  were  imported  into  Great  Britain — 

Bales.  Cwts. 

From  the  United  States                        2,086,300  8,586,672 

From  Brazil                                           124,900  200,705 

From  East  Indies                                   510,700  1,717,240 

From  Egypt                                          101,400  336,313 

From  other  Countries                                6,800  105,401 

Total   2,830,100  10,946,331 

VALUE  OF  THE  TEADE. 

A  manufacture  employing  so  vast  an  amount  of  raw  material 
must  necessarily  be  of  immense  importance.  In  the  year  1824, 
Mr.  Huskisson  estimated  the  total  value  of  the  cotton  manu- 
facture to  amount  to  £33,500,000.  This  has  since  been  con- 
sidered too  high  an  estimate  for  tha^  period.    Mr.  M'CuUoch, 
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in  the  year  1833,  estimated  its  value  to  be  £34,000,000,  and  the 
amount  of  capital  employed  in  the  manufacture  to  amount  to 
about  the  same  sum ;  and  Mr.  E.  Baines,  who  arrived  at  his 
result  by  a  totally  different  process,  valued  it  at  £31,338,693  in 
the  same  year,  and  considered  Mr.  M'Culloch's  estimate  of 
£34,000,000  as  the  amount  of  capital  invested  in  the  manufacture 
to  be  very  moderate. 
But  how  stands  the  estimate  now  ? 

The  total  cotton  manufacture  for  home  and  foreign  use,  ac- 
cording to  Mr.  Poole  (Statistics  of  British  Commerce),  may  be 
reasonably  assumed  at  twice  the  value  of  the  raw  material  con- 
sumed. And  this  assumption  is  borne  out  by  the  estimate  given 
at  p.  388,  upon  the  authority  of  Messrs.  Du  Fay  and  Co.  of 
Manchester.  Hence,  as  we  paid  more  than  £30,000,000  for  the 
raw  cotton  we  consumed  in  1859,  this  would  give  an  aggregate 
value  of  £90,000,000  for  the  cotton  manufacture  at  present,  in- 
cluding the  price  of  both  raw  material  and  finished  products. 

We  know  from  the  official  returns  that  more  than  one-third 
of  our  entire  exports  in  1859  consisted  of  cotton.  Besides  which, 
there  has  to  be  added  the  proportion  of  cotton  which  forms  part 
of  £12,000,000  more  exported  in  the  shape  of  mixed  woollens, 
haberdashery,  millinery,  silks,  apparel,  and  slops.  The  home 
consumption  of  cottons,  which  a  few  years  ago  was  calculated 
to  average  £25,000,000  annually,  must  have  greatly  increased, 
so  as  to  bear  a  close  approximation  to  the  quantity  exported, 
£48,000,000.  The  amount  of  actual  capital  invested  in  the 
cotton  trade  of  the  kingdom  is  believed  to  be  now  about 
£60,000,000  sterling.  .  ^ 

It  has  been  estimated  by  experienced  authorities,  that  the  cost 
of  a  spinning  mill  and  all  the  requisite  preparing  machinery,  is 
from  23s,  to  24s.  per  spindle,  and  of  a  weaving  establishment 
£24  per  loom,^  and  that  the  value  of  the  present  mills  and  ma- 
chinery, is  18s.  per  spindle  and  £20  per  loom.f  The  capital 
now  invested  in  Lancashire  in  cotton  mills  and  machinery,  and 
working  stock,  may  therefore  be  estimated  at 


*  Mr.  Alderman  Baynes*  Lectures  at  Blackburn. 

t  Mr.  Chadwick,  Treasurer  of  Sallbrd,  in  Statistical  Society's  Journal, 
vol.  sxiii.  p.  8. 


32,500,000  spindles  at  18s.  each  

310,000  looms  at  £24  each   

Estimated  value  of  materials  and  stock  of  manu- 
factured goods  and  of  working  capital   


£. 

29,250,000 
7,440,000 


22,000,000 


£o8,690,000 
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EEVIEW  OF  COTTOK  AND  SPINDLESr 


No.  of  per- 
sons em- 
ployed in 

Cotton 

Mills. 

In- 
crease. 

Cotton 
consumed. 

Increase. 

Averg.  con- 
sumption of 
cot.  p.  hand. 

No.  of 
Spindles. 

Averg.  wt, 
of  cotton 
consumed 
annually 
per  spindle. 

1856 
1859 
1860 

No. 

379,213 
415,423 
446,999 

No. 

36*210 

31,576 

Lbs. 
891,400,000 
976,600,000 
1050895000 

Lbs. 

85,200,000 
74,295,000 

Lbs. 
2,351 
. 

?) 

No. 

28,010,217 
30,759,368 
33,099,056 

Lbs. 

5> 

Tlie  calculations  in  this  talDle,  as  to  the  number  of  persons  and 
spindles  employed,  are  based  upon  the  official  returns  of  1856, 
since  which  date  no  further  returns  have  been  published.  How- 
ever, as  the  consumption  of  cotton  in  1859  increased  over  1856 
upwards  of  85  million  pounds,  it  necessarily  required  an  increase 
of  2,749,151  spindles  and  of  36,210  more  hands.  Consequently, 
taking  the  increase  in  the  number  of  spindles  preparing,  and 
which  will  be  in  active  operation  at  the  close  of  the  year  1860,  at 
45,000  spindles  per  week, — which  is,  according  to  those  best  ac- 
quainted with  the  case,  rather  under  than  over  the  amount, — 
this  will  add  to  our  consumption  upwards  of  74  million  pounds 
of  cotton,  or  175,224  bales  ;  iDroportionately  increasing  the  num-  * 
ber  of  spindles,  in  work,  by  2,340,000,  or  a  total  of  33,099,056  ; 
and  the  number  of  people  employed  in  cotton  mills  by  31,576,  or 
to  446,999  persons,  against  379,213  in  1856. 

The  difficulty,  observes  the  Cotton  Supply  Reporter,  of  procur- 
ing a  sufficiency  of  hands  anything  like  equivalent  to  the  require- 
ments of  the  new  machinery  at  present  erecting,  will  prove  a 
very  serious  obstacle  in  the  interests  of  the  trade  generally,  and 
create  a  complete  revolution  in  the  individual  establishments  of  ! 
the  present  manufacturers.    It  is  not  to  be  supposed  that  the 
new  mills  can  be  worked  exclusively  with  hands  unaccustomed 
to  the  trade,  consequently  large  drafts  will  be  made  upon  the  old  j 
factories,  and  at  a  cost  which,  under  the  slightest  reverses,  could  j 
not  be  maintained.    The  trade  will  then  be  liable  to  those  un- 
pleasant conflicts  between  master  and  workpeople,  from  which 
we  are  happy  to  say  the  trade  has  been  freed  for  so  long  a  time, 
the  consequences  of  which  are  so  injurious  to  their  mutual  in- 
terests.   Should  such  deplorable  circumstances  ever  occur,  the 
whole  blame  must  rest  upon  the  shoulders  of  those  who,  under 
the  wildest  speculative  theories,  erect  new  mills,  fill  them  with 
machinery,  and  thus  seriously  augment  the  number  of  hands  re-  \ 
quisite  to  work  them,  without  ever  giving  one  single  thought  as  I 
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to  the  requisite  raw  material.  In  fact,  the  number  of  co-operative 
mills  at  present  bein^  put  in  work,  will  prove  another  serious 
drawback  to  the  full  development  of  the  new  powers  of  con- 
sumption. 

But  it  is  the  very  height  of  folly,  when,  in  their  calculation  of 
erecting  new  mills  and  machinery,  they  have  not  included  the 
raw  material  to  work  them.  At  the  close  of  1859,  the  supply  of 
cotton  was  used  up  far  below  a  point,  which  left  the  trade  in  a 
position  of  security  as  to  their  requirements,  or  gave  the  least 
encouragement  for  the  smallest  increase  in  the  powers  of  con- 
sumption. Yet,  in  the  very  face  of  such  an  unpromising  position, 
new  miUs  are  erecting,  as  if  there  was  a  surfeit  of  cotton  and  a 
dearth  of  mills,  whereas  the  case  is  completely  and  positively 
reversed.  Consumption  has  already  so  far  out-stripped  the  sup- 
ply, that  cotton  is  now  about  50  per  cent,  higher  than  it  was  in 
1848  ;  and  should  the  former  still  increase  so  disproportionately 
to  the  latter, we  shall  not  be  at  all  astonished  to  see  middling  cot- 
ton reach  one  shilling  per  pound,  a  price  beyond  all  the  powers 
of  the  trade  to  make  it  remunerative.  Unless  more  practical 
attention  is  paid  to  the  vital  necessity  of  increasing  the  supply 
proportionate  to  the  increased  consumption,  the  present  amount 
of  power  cannot  possibly  be  maintained  in  full  operation,  and  a 
very  large  portion  of  it  must  inevitably  succumb  to  the  pressure, 
and  the  weakest  wiU  go  to  the  wall. 

In  1859,  the  consumption  of  raw 

cotton  by  the  manufacturers  of     Bales.  Lbs. 

Great  Britain  was    2,296,700  or  973,800,800 

In  1849,  it  was    1,590,400  „  629,798,400 


The  increase  in  the  ten  years  hav- 
ing been  55  per  cent.,  or   706,300  or  344,002,400 

The  above  progress,  when  explained  in  the  language  of  prac- 
tical life,  represents  an  increase  of  consumption  in  the  above 
period  at  the  rate  of  70,000  bales  a  year,  or  1,350  bales  per 
week. 

In  the  next  place,  let  us  have  our  attention  directed  to  the 
amount  of  increase  which  has  been  going  on  in  our  spindles  : — 

In  the  year  1850,  according  to  a  parliamentary  return,  there 
were  in  G-reat  Britain  (exclusive  of  Ireland)  20,858,062  spindles 
employed  upon  cotton ;  and  having  reference  to  the  annual  con- 
sumption at  that  period  of  629,798,400  lbs.,  it  amounts  to  tliirt^ 
^pounds  per  spindle. 

Therefore,  if  we  apply  these  data  to  the  cotton  consumption 
of  last  year,  viz.,  973,800,800  lbs.,  we  shall  find  that  the  manu- 
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facturing  power  we  now  possess  is  that  of  32,460,026  spindles, 
shewing  an  increase  in  the  ten  years  of  11,601,964,  or  an  average 
rate  of  progress  of  20,718  spindles  per  week,  and  requiring  a 
weekly  supply  of  1,350  bales  of  cotton;  meanwhile,  that  is  to 
say,  during  the  ten  years  in  question,  the  principal  increase  of 
growth  has  been  in  the  United  States,  and  large  as  it  may  appear, 
it  has  barely  kept  pace  with  the  increase  of  demand,  and  the 
supplies  held  in  the  market  have  been  gradually  diminishing, 
and  often  reduced  to  a  very  scanty  amount. 

rOKECAST  OF  THE  PUTUEE  OF  SPINDLES  AND  COTTON* 

The  machinists  of  this  country  have  perhaps  never  before 
round  themselves  so  fully  employed,  and,  according  to  informa- 
tion derived  from  them,  there  is  now  going  on  a  greatly  accele- 
rated increase  in  the  erection  of  mills,  and  in  the  extent  of 
spinning  machinery  in  course  of  preparation,  not  alone  in  Great 
Britain,  but  also  in  all  parts  of  Europe,  as  well  as  in  the  United 
States. 

The  new  machinery  now  constructing  for  British  account  has 
been  put  down  at  45,000  spindles  per  week,  which  is  more  than 
a  twofold  rate  of  increase  as  compared  with  the  period  before 
referred  to.  These  will  require  to  be  supplied  with  their  thirty 
pounds  of  cotton  per  annum  for  each  spindle,  and  at  no  distant 
day  the  increase  of  consumption  for  the  new  spindles  alone  will 
amount  to  not  less  than  160,000  bales  a  year,  as  against  a  rate  of 
70,000  bales  in  the  last  ten  years,  or  a  future  supply  of  3,000 
bales  per  week  against  the  former  rate  of  1,350  bales.  Let  it  also 
be  borne  in  mind,  that  the  cotton  manufactures  of  G-reat  Britain 
constitute  only  one  half  of  the  consumption  under  immediate 
notice,  while  the  other  half  is  carried  on  in  the  various  manu- 
facturing districts  of  Europe  and  in  the  United  States. 

Now  should  the  like  rapidity  of  progress  in  manufacture  be 
going  on  in  these  other  countries,  it  must  be  obvious  that  an  ex- 
tension of  growth  will  very  soon  be  required  of  more  than  300,000 
bales  a  year. 

It  may  be  well  for  us  to  consider  the  practicability  of  raising 
with  tlie  requisite  speed  so  large  an  addition  to  our  supplies,  in 
order  to  meet  this  growing  demand  ;  let  us,  therefore,  as  in  the 
former  case,  have  reference  to  what  has  already  been  done  in  the 
increase  of  cotton  culture  during  the  past  ten  years,  and  select 
for  reference  as  to  capability  the  United  States,  a  country  from 
which  our  manufacturers  are  deriving  nearly  four-fifths  of  their 
present  supplies,  and  in  which  the  capabilities  of  extension  are 
known  to  be  so  ample,  and  the  energetic  character  of  the  planters 
so  reliable. 
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The  cotton  crop  of  the  United  States  of  : — 
1849-50  was  2,096,706]        ^^^^.^^^  ^^^^^^^  ^j^^^^ 

185!:?2       3;015;029  win  be  2,731,980  bales,  shewiBg  a  rate 

no-r.  Q  o«o  cQol  01  annuai  increase  over  the  nrst  year 

18o2-53  „    3,262,b8J  of  128  055  haV^ 

1853.54  „   2,930,027]  ba.es. 


The  average  product  of  these  five  years 
will  be  3,256,029  bales,  shewing  a  rate 
of  annual  increase  over  the  first  of  these 
five  years  of  81,740  bales. 


1854-  55  „  2,847,339 

1855-  56  „  3,527,845 

1856-  57  „  2,939,519) 

1857-  58  „  3,113,962 

1858-  59  „  3,851,481 

Taking  the  extremes  between  the  first  and  last  of  the  above 
years,  the  difierence  will  be  1,754,775  bales,  or  a  rate  of  progress 
of  175,000  bales  per  annum. 

The  fluctuations  occurring  from  year  to  year  are  deserving  of 
notice  ;  they  indicate  the  uncertainty  which  must  ever  impend 
over  the  future,  though  they  do  not  materially  obstruct  the  on- 
ward progress  of  success. 

It  will  be  remarked  that  there  is  not  anything  decisive  to  be 
gathered  from  the  grouping  of  these  figures  representing  crops, 
the  averages  do  not  indicate  certainty  of  production ;  and  yet 
amidst  all  the  variations  there  are  marks  of  elasticity  and  of  en- 
couragement in  the  prospects  they  hold  out.  The  most  remark- 
able instance  of  increase  will  be  found  in  the  two  last  seasons, 
those  of  1858-59  of  3,851,481  bales,  and  of  1859-60,  reported  as 
upwards  of  4,000,000  bales  ;  but  these  crops  are  known  to  have 
been  raised  under  very  propitious  circumstances. 

These  greatly  enlarged  efibrts  in  planting  have  no  doubt  been 
the  result  of  high  prices  stimulating  the  growth.  Coupled,  as 
before  stated,  with  the  advantages  derived  from  favourable  sea- 
sons of  the  future,  it  remains  to  be  seen  whether  the  command 
of  means  on  the  part  of  the  planters  of  the  United  States  admits 
of  this  extension  of  cotton  culture,  which  may  be  requisite  to 
meet  a  demand  of  such  enormous  proportions, 

CURIOUS  CALCULATIONS. 

Taking  the  weight  of  a  bale  at  560ibs.,  and  supposing  lib.  to 
produce  400  hanks,  1  hank  to  contain  840  yards,  the  whole 
quantity  of  cotton  imported  by  Great  Britain  and  her  depen- 
dencies during  the  year  1855  would  produce  two  hundred  and 
eighty-eight  billions,  nine  hundred  and  eighty  thousand,  seventy- 
nine  millions,  three  hundred  and  sixty  thousand  yards,  or  one 
billion,  one  hundred  and  forty-one  thousand,  nine  hundred  and 
thirty-two  millions,  two  hundred  and  sixty-nine  thousand  and 
ninety  miles.    If  this  thread  were  placed  in  a  straight  line,  it 
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would  take  a  man  two  liundred  and  sixty -two  millions,  two 
hundred  and  eiglity-nine  thousand,  four  hundred  and  eighty- 
three  years  to  walk  from  one  end  to  the  other  at  the  rate  of 
twenty  miles  a  day,  Sundays  excepted.  It  would  encircle  the 
globe  sixty-five  millions,  six  hundred  and  seventy  thousand,  two 
hundred  and  ninety  times.  It  would  reach  more  than  seventeen 
thousand,  two  hundred  and  eighty-three  times  the  distance  be- 
tween the  earth  and  the  sun.  Again,  supposing  a  man  to  weigh 
1401b s.,  the  cotton  imported  would  weigh  as  much  as  six  million, 
one  hundred  and  forty-three  thousand,  two  hundred  and  eighty- 
four  men.  Let  a  man  work  eight  hours  a-day,  Sundays  ex- 
cepted, and  measure  twenty  yards  a  minute,  it  would  take  him 
above  one  thousand  and  seventy-four  million,  seven  hundred  and 
seventy -nine  thousand,  four  hundred  and  sixty-six  times  the  age 
allotted  to  man  by  the  Eoyal  Psalmist. 

The  number  of  bales  imported  by  Hussia  during  the  same 
period  was  1,025,  which,  by  the  above  supposition,  would  pro- 
duce one  hundred  and  ninety-  two  thousand,  eight  hundred  and 
fifteen  million,  two  hundred  and  sixty-three  thousand,  six  hun- 
dred and  thirty-six  miles. 

The  quantity  of  thread  worked  up  in  1852,  in  the  whole  world, 
was  one  billion,  four  hundred  and  eighty-one  millions  of  pounds. 
At  the  London  Exhibition  one  manufacturer  furnished  samples 
of  a  pound  of  cotton  spun  into  900  hanks  of  840  yards  each, 
making  about  450  miles.  Another  firm  exhibited  420  hanks  of 
the  same  number  of  yards  each,  making  2000  miles  from  a  single 
pound  of  cotton.  The  above  amount  multiplied  only  by  410,  the 
length  of  thread  that  a  single  cop  of  cotton  could  make,  gives 
607,000,000,000  of  miles,  or  sufficient  for  a  stout  web  of  caHco,  a 
yard  wide,  and  containing  85  threads  to  the  uich— more  than 
enough  to  reach  from  us  to  the  sun. 

In  the  display  of  cotton  goods  at  the  Great  Exhibition  of  1851, 
the  yarns,  exhibited  as  the  basis  of  other  products,  showed  to 
what  an  extent  the  ingenuity  of  man  can  be  carried,  when  em- 
ployed in  a  given  direction.  There  were  specimens  of  yarn  spun 
by  machinery  of  so  delicate  a  character  that  the  fibres  of  cotton 
could  only  be  discovered  in  the  fabric  by  the  aid  of  the  micro- 
scope ;  and  so  intangible  that  it  almost  fell  to  pieces  by  handling. 
This  curiosity  of  manufacture  was  exhibited  by  Messrs.  Thomas 
Houldsworth  and  Co.,  of  Manchester,  and  was  the  result  of  the 
energy  and  enterprize  of  Henry  Houldsworth,  Esq.,  of  that 
firm.  In  the  contributions  of  this  house,  were  specimens  of 
cotton  yarn  ranging  from  'No.  100  to  No.  700  in  single  yarn,  and 
No,  100  to  No*  670  in  double  yarn  or  lace  thread.  These  figures 
express  the  number  of  hanks  to  a  pound  weight,  each  hank 
being  840  English  yards  ;  and  the  last  named  number  of  700  in 
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single,  and  670  in  double  yarn,  is  the  triumph  of  cotton  spin- 
ning for  all  practical  purposes,  since  we  find  that  a  pound  weight 
of  cotton  is  elongated,  in  the  first  instance,  to  a  length  of  328 
miles,  and  in  the  other  to  a  double  thread  160  miles,  at  a  cost  of 
£28  as  the  price  of  a  single  pound  weight.  The  most  remark- 
able example,  however,  was  the  specimen  shown  as  ISTo.  900,  both 
of  yarn  and  thread,  as  a  curiosity,  by  which  a  single  pound  of 
cotton  is  extended  to  430  miles.  This  is  useless  for  all  manufac- 
turing purposes,  being  too  fine  to  be  serviceable  or  even  capable 
of  being  handled.  Still,  it  is  all  it  professes  to  be.  The  fineness 
of  the  cotton  yarn  used  for  lace  making  has  always  been  a  great 
desideratum  ;  and  this  firm  has  had  a  world-wide  reputation  for 
spinning  finest  numbers.  So  la,te  as  1840,  350  was  the  finest  yarn 
attempted.  In  1841,  Messrs.  Houldsworth  spun  450,  which  was 
considered  as  a  limit,  until  the  Exhibition  stimulated  a  further 
trial.  Another  still  more  astonishing  specimen  exhibited  by  the 
Messrs.  Houldsworth  was  that  of  2150  yarn,  in  which  we  may 
fairly  presume  that  they  have  reached  the  extreme  at  which  the 
fibre  will  at  all  cohere.  A  single  pound  of  this  yarn  would  yield 
the  extraordinary  length  of  1026  miles.  It  is  needless  to  say 
that  yarn  of  this  character  is  useless  for  all  practical  purposes, 
though  highly  significant  as  illustrative  of  human  skill. 

The  raw  cotton  necessary  to  produce  a  yard  of  calico  costs  from 
Jd.  to  Id. 

s,  d. 

The  price  of  warp  yarn  36's  is    .    .    1    6|-  per  lb. 
The  cotton  wool  of  the  warp  costs  .    0  11  „ 

The  price  of  weft  yarn  14  „ 

The  cotton  wool  of  the  weft  costs    .    0   9|  „ 

The  warp  of  a  piece  36  yards  in  length  of  27  inches  wide  calico 
for  printing,  made  from  36's,  will  take  about  4  lbs.  4  oz.  of  yarn, 
and  8  or  9  oz.  of  fiour  for  dressing  it.  In  a  Manchester  factory 
a  girl  at  the  power-loom  will  weave  about  50  lbs.  of  yarn  per 
week,  or  just  two  pieces  of  36  yards  per  day. 

Yarn  is  made  up  into  hanks  of  840  yards  each.  The  IS'o.  of 
the  yarn  is  regulated  by  the  number  of  these  hanks  that  go  to 
make  up  a  pound.  Fifty  years  ago  JN^o.  150  was  considered 
to  be  the  extreme  fineness  that  could  be  obtained.  Of  this 
quality  one  pound  would  reach  71  miles.  A  few  years  since  it 
was  considered  extraordinary  that  Mr.  Houldsworth  of  Man- 
chester had  spun  for  the  French  market  some  extremely  fine 
yarn,  450's— one  pound  of  which  would  reach  nearly  from  Lon- 
don to  Paris,  or  215  miles.  This  thread  was  described  as  being 
l-300th  of  an  inch  thick,  or  finer  than  a  human  hair.  At  the 
present  time  the  same  firm  spins  yarn  ^o.  540,  a  pound  of  which 
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would  extend  260  miles.  The  highest  number  of  yarn  woven 
into  cloth  is  No.  540  single,  and  the  highest  doubled  670.  It  has 
been  spun  experimentally  as  fine  as  2150,  but  no  higher  than  No. 
800  could  be  made  into  hank.  Of  this  number  it  would  only 
require  66  lbs.  to  encircle  the  globe.  One  pound  of  No.  2150 
would  reach  1083  miles.  But  of  course  this  number  is  of  no 
practical ^lue.  No.  300  yarn  is  about  50s.  per  lb.,  whilst  No. 
^(p^s  'afeout  500s.  per  lb. ;  increasing  in  price  at  a  very  great 
yktio  ais'  thg  numbers  advance.  In  1803  yarn  No.  100  was  7s.  7d. 
per  lb. ;  in  1835  it  was  3s.  6d. ;  and  in  1859,  2s.  6d.  per  lb. 

As  specfmens  of  personal  skill  in  manipulation,  Europe  and 
America  <Jo  not  afford  the  proof  of  superiority  which  the  East 
Indies  have  established  in  spinning  and  weaving  cotton,  when 
the  means  of  the  former  are  compared  with  those  of  the  latter. 
Eor  pictorial  effect  from  arrangement  of  colours,  nothing  can 
exceed  the  beauty  of  the  textile  manufactures  of  the  East ;  from 
the  yarn  spun  by  hand  there,  a  quality  is  produced  which,  by  the 
aid  of  machinery,  from  the  inferior  cotton  used,  would  be  impos- 
sible ;  but  the  flimsy  muslin  of  exquisite  delicacy  remains  the 
triumph  of  manufacturing  art.  The  domestic  fabrics  of  the  East 
are  all  excellent  and  useful,  but  to  its  muslin  must  be  given 
praise  which  neither  the  manufacturers  of  Lyons  nor  Glasgow 
can  so  deservedly  aspire  to.  Actual  investigation  proves  that 
India  has  long  produced  a  fineness  of  fabric  which  has  only  of  late 
years  been  approached  in  France  and  Scotland ;  but  in  Tavare 
and  G  lasgow  there  has  certainly  been  manufactured  from  English 
spun  yarn  muslin  exceeding  in  fineness  and  delicacy  all  that  the 
magical  hand  of  the  Hindoo  has  wrought.  No  yarn  finer  than 
350,  or,  at  the  very  utmost,  than  No.  400,  has  been  spun  and 
woven  in  the  East,  but  England  has  spun  beyond  No.  600  for 
useful  application,  and  up  to  No.  2000  experimentally.  Mr.  Henry 
Houldsworth  has  ascertained  that  there  are  only  four  fibres  of 
cotton  in  the  thickness  of  a  single  thread  of  No.  2000,  and  that 
a  single  grain  in  weight  of  these  fibres  would  extend  in  length 
to  960  yards.  Nottingham  has  produced  most  beautiful  yarn  from 
No,  600,  and  in  Tavare  and  Glasgow,  the  most  exquisite  muslin 
ever  produced  has  been  made  from  No.  540.  Eecently  very  fine 
English  spun  cotton  yarns  have  been  exported  to  the  East 
Indies,  and  now  a  trade  from  the  produce  of  the  combined  skill 
of  the  most  perfect  machinery  and  the  extraordinary  art  of  the 
Hindoo  weaver,  may  be  expected. 

Those  who  inspected  the  fine  Dacca  muslins  shown  at  the  Ex- 
hibition in  1851,  and  to  be  seen  at  the  East  India  House  Mu- 
seum, will  have  had  an  evidence  of  the  skill  of  the  native  Indian 
weavers,  even  with  their  rude  appliances,  when  they  can  weave 
muslin  so  fine  that  a  piece  10  yards  long  and  a  yard  wide  weighs 
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only  3  oz.  2  dwts.,  and  can  be  passed  tlirougli  a  wedding  ring, 
and  is  worth.  £1  a  yard.  These  gauze-like  tissues,  which  may 
be  almost  described  as  woven  air,  have  many  fanciful  figurative 
mftiies,  as  "evening  dew,"  "  flowing  water,"  &c.,  are  worn  by 
native  dancers  and  singers,  and  the  inhabitants  of  the  seraglios, 
and  our  terms,  "  nainsook"  and  mull  muslin,"  are  derived  from 
native  names. 

The  price  of  the  finest  yarn  in  the  Dacca  looms  is  ^ri  ^. 
(16s.)  per  tola  weight  (180  grains.)    This  is  at  the  rjlte  (^abouL  . 
£'31  2s.  per  pound  (7000  grains)  avoirdupois,  or  ^J'lbo^ijg;  than ^\ 
the  cost  of  a  pound  of  the  yarn  JSTo.  700,  before  aRtided%)  as  ^\ 
spun  by  Messrs.  Houldsworth  and  Co.  of  Manchest^r-and  sh6wn 
at  the  Exhibition.  XP     ^  \    XT  ^ 


Pounds  of  Cotton  Imported  into  Great  Britain  from^^'*'*^^ ..  '-'A 


Years, 


1S40... 
1841... 
1842... 
:1843... 
■1844... 
1845... 
1846... 
1847... 
1848... 
1849... 
1850... 
1851... 
1852... 
1853... 
1854... 
1855... 
1856... 
1857... 
1858... 


United 
States. 


487,856,504 
358,240,964 
414,030,779 
574,738,520 
517,218,622 
626,650,412 
401,949,393 
364,589,291 
600,247,488 
631,504,050 
493,153,112 
596,638,962 
765,630,544 
658,451,796 
722,151,346 
681,629,424 
780,040,016 
654,758,048 
833,237,776 


Brazil. 


14,779,171 
16,671,348 
15,222,828 
18,675,123 
21,084,744 
20,157,633 
14,746,321 
19,966,922 
19,971,378 
30,738,133 
30,299,982 
19,339,104 
26,506,144 
24,190,628 
19,703,600 
24,577,952 
21,830,704 
29,910,832 
18,617,872 


Egypt. 


8,324,937 
9,097,180 
4,489,017 
9,674,076 
12,406,327 
14,614,699 
14,278,447 
4,814,268 
7,231,861 
17,369,843 
18,931,414 
16,950,525 
48,058,640 
28,353,575 
23,503,003 
32,904,153 
34,616,848 
24,882,144 
88.248,112 


East  West 
Indies.  Indies. 


77,011.839 
97,338,153 
92,972,609 
65.709,729 
88,639,776 
58,437,426 
34.540,143 
83,934,614 
84,101,961 
70,838,515 
118,872,742 
122,626,976 
84,922,432 
181,848,160 
119,836,009 
145,179,216 
180,496,624 
250,338,144 
132.722,576 


866,157 
1,533,197 
593,603 
1,260,444 
1,707,194 
1,394,447 
1,261,857 
793,933 
640,437 
944,307 
228,913 
446,529 
703,696 
350,428 
409,110 
468,452 
462,784 
1,443,568 
367,808 


Else- 
where. 

3,649,402 
5,061,513 
4,441,250 
2,135,224 
5,054,641 
725,336 
1,140,113 
598,587 
827,036 
1,074,164 
2,090,698 
1,377.653 
3,960,992 
2,084,162 
1,730,081 
6,992,755 
6,439,328 
7,986,160 
11,148.032 


A'ft^un-^ 


592,488,010 
487,992,355 
531,750,086 
673,193,116 
646,111,304 
721,979,953 
467,856,274 
474,707,615 
713,020,161 
755,469,012 
663,576,861 
757,379,749 
929,782,448 
895,278,749 
887,333,149 
891,751.952 

1,023,886,304 
969,318,896 

1,034,342,176 


The  following  table  is  a  carefully  prepared  estimate  of  the 
growth  of  cotton,  in  millions  of  pounds,  in  the  other  producing 
countries  besides  the  United  States. 


Brazil   

West  Indies   

Egypt  

Kest  of  Africa  

India   

Rest  of  Asia    

Mexico  and  S.  America,  except 

Brazil   

Elsewhere   


1791 


22 
12 

45 
130 
190 


1801 


36 
10 

46 
160 
160 

56 
15 


1811 


35 
12 

1 

44 
170 
146 

57 
11 


1821 


32 
10 
6 
40 
175 
135 

44 


1831 


38 
9 
8 
36 
180 
115 

35 
4 


1841 


38 
14 

24 
50 
109^ 
120' 

45 


1851 


32 
4 
27 
60 
240 
130 

60 
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SUPPLY  AND  CONSUMPTION  IN  EUEOPE. 

The  following  figures  give  the  import,  consumption,  and  stoclr , 
in  the  whole  of  Europe,  for  the  years  1857  and  1858,  and  are  com- 
piled from  the  Annual  Eeport  of  Messrs.  Stolterfoht,  Sons, 
and  Co.,  Liverpool. 


1858.  1857. 

Stock,  Jan.  1  bales.     626,000  439,000 

Import  to  31st  Dec. 

Great  Britain  2,443,000  2,417,000 

France   564,000  484,000 

Belgium   51,000  62,000 

Holland    96,000  108,000 

Germany   253,000  191,000 

Trieste   79,000  77,000 

Genoa   46,000  65,000 

Spain    108,000—3,640,000  82,000—3,486,000 


Total  supply    4,266,000  3,925,000 

Deduct  exports    193,000  220,000 

Do.  stock  Dec.  31  ....   557,000—  750,000  626,000—  846,000 


Delivered  for  consumntion.  3,516,000  3,079,000 

Weekly  average  T.  67,615  59,211 

Sources  of  supply. 

United  States           2,715,000  2,208,000 

Brazil                       128,000  190,000 

West  Indies                  34,000  38,000 

East  Indies                 606,000  920,000 

Egypt   157,000—3,640,000  130,000—3,486,000 


The  above  amount  of  3,516,000  bales  "  delivered  for  consump- 
tion," embraces  2,569,000  bales  of  the  product  of  the  United 
States,  but  besides  this,  and  not  included  in  the  above  table,  it  i 
is  estimated  that  Eussia  consumed  some  75,000  bales,  received  | 
direct  from  the  United  States.    It  is  further  estimated  that 
Mexico,  &c.,  consumed  about  33,000  bales,  while  the  United 
States  took  for  consumption,  out  of  the  crop  as  shown  by  the  | 
receipts  at  the  ports,  469,000  bales.  The  result,  as  compared  with  i 
the  previous  year,  is  as  follows  :  ] 

Total  consumption  of  Europe   \    1858.  1857.  I 

United  States,  Mexico,  &c.  bales,  J  4,093,000      3,886,000  . 
Of  which  the  United  States  furnished  3,146,000     2,926,000  j 


Other  countries 


947,000 


960,000 
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Quantity  and  Value  of  the  Expoets  of  Cotton  Manufactuees 
FEOii  Geeat  Beitain  in  1856,  1857,  and  1858. 


principal  articles. 


Calicoes, 
Cambrics 
and  Mus-^ 
lins,  Fus-\ 
tians  and 
]\Iixed 
Stuffs. 


To 

Hanse  Towns.. 

Holland   

Portugal,  Azores, 
and  Madeira 

Turkey   

Syria  &  Palestine 

Egypt   

United  States 
Foreign  W.  Indies 

Brazil   

Buenos  Ayres  ., 
Chili   


Peru 

China  and  Hon: 

Kong  

Java  

Gibraltar   

British  N  America 
W.  Indies 
E.  Indies  ' 

Australia   

.Other  Countries  . 


QUANTITIES. 


185G. 


Yards. 

58,575,522 
34,837,433 

51,737,338 
184,973,726 
40,917,083 
50,757,853 
207,288,756 
50,260,901 
154,560,760 
27,547,401 
37,236,414 
26,969,617 

112,665,202 
39,429,498 
33,079,099 
32,700,705 
40,409,428 
477,951,401 
26,784,384 
346,592,448 


Total 


2035274969 


Cotton,  Lace  and  Patent 
Net  Value 


Cotton  Stockings....  

Counterpanes  and 
Small  Wares  (ex- 
cept Stockings)  Val,' 


•  Thread  for  Sewing  . 


Yam  to  Russia  

Sweden  

Hanse  Towns  

Holland   

Belgium   

Naples  and  Sicily  ... 
Austrian  Territories 

Turkey  

British  East  Indies 
Other  Countries  .... 


Total   181,495,805 


Doz.  Pairs 
1,009,339 


Lbs. 
5,371,643 


1857.  1858. 


Yards. 

50,964,697 
30,591,208 

48,812,321 
123,027,191 
39,210,151 
56,002,292 
177,842,614 
72,485,629 
181,782,207 
33,476,929 
38,368,677 
34,147,895 

121,587,515 
30,742,018 
19,980,267 
31,877,612 
46,064,644 

469,958,011 
30,561,662 

341,787,240 


Yards. 
52,116,151 
30,289,562 


1979270780 


66,234,370 
193,597,048 
50,278,486 
63,970,305 
154,818,134  a, 
52,843,406 
124,922,834 
28,657,209 
31,856,238 
33,722,558 


138,488,957 
37,739,234 
29,311,554 
27,910,772 
43,019,274 

791,537,041 
29,115^064 

352,352,519 


2322780716 


Lbs. 

4,053,698 

2,868,494 
49,278,282 
31.926,453 

1,736,857 
10,270,048 

8,038,964 
12,402,444 
25,244,08 
35,676,47 


Doz.  Pairs 
1,015,960 


Lbs. 
4,404,705 


Doz.  Pairs 
"  500.370 


Lbs. 

4,674,356 


Lbs 
13,062,005 
1,746,056 
46,057,560 
38,478,465 
987,345 
6,912,806 
4,786,973 
9,244,152 
20,027,859 
35,518,117 


176,821,338 


DECLARED  VALUE. 


1856.      1857.  1858, 


£. 

1,051,089 
569,139 


632,071 

,614,839 
585,201 
618,608 
,771,508 
718,530 
,087,788 
384,984 
541,742 
420,528 


1^330,839 
536,707 
430,934 
536,446 
519,466 

5,451,471 
560,010 

5.159,679 


28521559 


959,714 
524,072 

619,786 
1,811,171 
515,378 
689,088 
3,070,496 
1,122,124 
2,765,269 
533,059 
567,521 
542,852 

1,572,397 
467,396 
268,181 
513.673 
584,433 

5,714,301 
611,365 

5,334,370 


28786646 


£. 

5,929,466 
548,450 

718,662 
2,779,227 
621,904 
770,078 
2^13,588 
816,456 
1,839,425 
440,417 
414,156 
491,207 

1,821,570 

532,863 
416,466 
450,780 
562,428 
9,299,359 
612,215 
5,335,998 

'32014715 


.424,778 
308,592 

366,827 
582,410 


400,386 
266,279 

423,937 
495,633 


395,753 
160,811 

305,404 
525,581 


Lbs, 

5,643,839 
796,231 
43,752,938^2, 
31,937,023 

1,962,191 
13,420,717 

5,616,551 
10,389,353 
36,889,583 
49,447,927 


199,856,353 


£ 

222,825 
101,163 
378,842 
,731,487 
93,441 
329,621 
246,298 
422,046 
,175,785 
,327,067 


£ 

697,304 
75,508 
2,305,960 
2,159,243 
54,380 
267,063 
161,097 
295,129 
1,147,379 
1,537,526 


£ 

317,426 
37,057 
2,198,439 
1,751,927 
101,297 
489,643 
205,127 
356,346 
1,974,680 
2,141,375 


8,028,575  8,700,589 


9,573,320 
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Exports  of  Cotton  Manufactured  Goods  and  Cotton 
Yarn  for  the  Years  1859  and  1860. 


PRINCIPAL  articles. 


Cottons. 
Calicoes, 
CambricS;  / 


To 

Hanse  Towns   

Holland  ^  

Portugal,   Azores,  and 

Madeira    

Turkey   

Syria  and  Palestine  ... 

Egypt  

United  States   

Foreign  "W.  Indies  

Brazil 


Muslins,   \  Buenos  Ayres 


Fustians 
and  Mixed 
Stuffs. 


Chili 

Peru   

China  and  Hong  Kong 

Java   

Gibraltar   

British  N.  America  

West  Indies  

East  Indies  

Australia  

Other  Countries  


Total  

Cotton  Lace  and  Patent  Net,  Talue 


Cotton  Stockings  

 Counterpanes  and  Small 

Wares  (except  Stockings), 
Value   


•  Thread  for  Sewing., 


Cotton  Yaen  to 

Russia  

Prussia   

Hanse  Towns   

Holland  

i  Belgium  

Naples  and  Sicily  ... 
Austrian  Territories 

Turkey   

British  East  Indies 
Other  Countries   

Total   


QUANTITIES. 


1859. 


Yards. 
62,224,025 
33,650,923 

43  678,296 

152,296,919 
34,367,020 
64,944,642 

225,147,055 
54,514,612 

108,457,536 
23,806,727 
51,364,823 
25,187,884 

194,335,633 
55,196,740 
19,606,215 
34,048,920 
34,208,592 

968,016,350 
32,297,915 

346,094.566 


2,563,445,393 


Doz.  Pairs. 
907,630 


Lbs. 
5,449,134 


Lbs, 
0,413,650 
3,914,838 
37,927,874 
34,476,477 
965.000 
7,578,818 
3,323,329 
17,360,533 
44,006,352 
39,374,645 


192,341,516 


1860. 


Yards. 
65,657,003 
36,305,282 

62,849,018 

184,598,633 
41,788,177 
85,599.612 

226,657,090 
67,288,268 

156,151,431 
52,762.979 
69,050,673 
53,719,341 

222,963,784 
69,804,636 
41,481,048 
37,371,574 
43,662,838 

825,085,237 
22,463,596 

410,190,085 


2,775,450,905 


Doz.  Pairs, 
1,056,793 


Lbs. 
6,266,722 


Lbs. 

3,148,704 
12,959,213 
39,903,969 
36,891,041 
566,993 
8,935,971 
4,347,491 
19,625,845 
30,723,214 
40,262.506 


197.364,94: 


DECLARED 
VALUE. 


1859. 


£. 

1,072,152 
614,095 

602,487 

2,329,352 
436,731 
792,642 

3,994,711 
868,052 

1,644,050 
377,549 
724,157 
363,369 

2,755,093 
828,771 
301,686 
565,766 
480,713 
12,043,443 
691,262 

5,554,046 


37,040,127 


397,333 
261,129 

382,268 
664,845 


£. 

201,968 
179,543 
1,854,954 
1,858,522 
54,289 
299,738 
137,95^ 
567,245 
2,546,414 
1,765,074 


9,465,704 


1860. 


£. 

1,191,703 
656,129 

834,183 
2,789,954 
494,723 
1,045,988 
3,848,750 
1,062,965 
2,300,101 
825,251 
981,263 
764,315 
3,157,359 
1,057,617 
581,782 
614,783 
608,213 
10,518,094 
519,548 
6,490,098 

40,342,819 


344,156 
313,135 

397,423 
740,876 


206,460 
630,742 
1,978,026 
2,023,234 
40.552 
354,873 
189,764 
738,984 
1,814,304 
1,898,135 


9,875,073 
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Imports  of  cotton  into  England  in  millions  of  pounds,  show- 
ing  the  chief  sources  of  supply. 


1820 

1825 

i  oou 

lOoD 

loOU 

1  c 

io08 

From  United  States  .... 

90 

140 

211 

488 

6261 

493 

8331 

23 

20| 

12| 

42" 

77 

58| 

119 

132f 

29 

33 

33~ 

25 

14| 

20 

301 

18J 

2 

8 

4 

2 

1 

2 

1| 

2 
4 

.1 

Egypt  and  Turkey  . 

1 

z 

14 

5 

8 

141 

19 

38| 

Comparative  price  and  value  of  the  cotton  crop  of  the  United 
States  in  decennial  periods. 


Price  per  lb. 

Value  of  Crop. 

Crop  elsewhere. 

Cents. 

Dollars. 

Dollars. 

1791  

26 

333,000 

40,500,000 

1801  

44 

8,000,000 

39,330,000 

1811  

15^ 

12,500,000 

37,000,000 

1821  

16 

38,500,000 

37,000,000 

1831  

9 

76,000,000 

29,235,000 

1841  

10 

67,400,000 

not  known. 

1851  

12 

112,315,317 

1858  

131,386,661 

CAPACITY  OF  THE    COTTON  BALE. 

The  commercial  standard  of  quantity  in  the  cotton  trade  is 
generally  the  bale.  The  weight  of  the  bale,  however,  is  by  no 
means  uniform.  Indeed,  scarcely  any  weight,  measure,  or 
standard  of  capacity  may  be  considered  less  so.  It  varies,  from 
different  causes,  in  different  countries,  and  in  different  sections 
of  the  same  country,  at  different  periods,  and  according  to  the 
different  kinds  or  qualities  of  the  article.  Improvements  in 
pressing  or  packing,  to  diminish  expense  in  bagging  and  freight, 
tend  constantly  to  augment  the  weight  of  the  bale.  Thus  in 
1790,  the  United  States  bale  was  computed  at  only  200  lbs.  In 
1824,  the  average  weight  of  bales  imported  into  Liverpool  was 
266  lbs. ;  but,  increasing  constantly,  twelve  years  later  the  aver- 
age was  319  lbs.  M'Culloch,  however,  in  1832,  considered  300  to 
310  lbs.  a  fair  average,  and  Burns  310.  At  the  same  time  the 
Upland  Cotton  bale  was  estimated  at  320  lbs.,  and  the  Sea  Island 
at  280  lbs.  According  to  Pitkins,  the  Egyptian  bale  weighed  at 
one  time  but  90  lbs.,  though  it  now  weighs  more  than  three  times 
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as  many.  At  tlie  same  period  tlie  Brazilian  bale  contained 
180  lbs.,  though  it  now  contains  but  160  lbs. ;  while  the  West 
Indian  bale  weighed  350  lbs.,  and  the  Columbian  bale  100  lbs.,  or 
the  Spanish  quintal.  According  to  Burns,  the  United  States 
bale  at  Liverpool  averaged  345  lbs. ;  the  Brazilian,  180  lbs. ;  the 
Egyptian,  220  lbs. ;  the  West  Indian,  300  lbs. ;  and  the  East 
Indian,  330  lbs.  At  the  Lowell  factories  in  1831,  according  to 
Pitkins,  the  bale  averaged  361  lbs.  In  1836,  the  bale  of  the 
Atlantic  cotton  States  was  estimated  at  300  and  325  lbs.,  and  that 
of  the  Gulf  States  at  400  and  450  lbs.  In  Liverpool,  at  the  same 
time,  the  estimate  for  the  bale  of  Upland  or  short  staple  cotton 
was  321  lbs. ;  for  Orleans  and  Alabama,  402  lbs. ;  for  Sea  Island, 
322  lbs.;  for  Brazil,  173  lbs. ;  for  Egyptian,  218  lbs. ;  for  East 
Indian,  360  lbs.,  and  for  West  Indian,  230  lbs. ;  while,  according 
to  Burns,  bales  imported  into  France  were  computed  at  only 
300  lbs.  each.  Waterston's  "  Manual  of  Commerce,"  a  reliable 
British  publication  (1850),  gave  the  Virginia,  Carolina,  Georgia, 
and  West  Indian  bale  at  300  to  310  lbs. ;  that  of  New  Orleans 
and  Alabama  at  400  to  500  lbs. ;  that  of  the  East  Indies  at  320 
to  360  lbs. ;  that  of  Brazil  at  160  to  200  lbs. ;  that  of  Egypt  at 
180  to  280  lbs. 

Alexander's  ''Universal  Dictionary  of  Weights  and  Mea- 
sures," published  at  Baltimore  in  1850,  gives  the  mean  weight 
of  the  bale  of  Alabama,  Louisiana,  and  Mississippi  at  500  lbs.; 
that  of  Georgia  at  375  lbs. ;  and  that  of  South  Carolina  at  362^ 
lbs.    At  Hio  Janeiro,  the  Brazil  bale  is  estimated  at  160  lbs. 

Prior  to  1855  the  United  States  "Commerce  and  JSTavigation" 
returns  ga  ve  exports  of  cotton  in  pounds  only.  They  are  now  given 
in  bales  as  well  as  in  pounds,  the  aggregate  amount  the  year 
ending  June  30,  1855,  being 2,303,403  bales,  or,  1,008,424,601  lbs. 
— the  bale  accordingly  averaging  about  438  lbs.  Some  bales, 
however,  are  evidently  much  heavier  and  some  much  lighter  than 
this.  Eor  example,  the  210,113,809  lbs.  of  cotton  exported  to 
Erance  gives  446  Yb.  to  each  of  the  470,293  bales ;  and  the 
955,114  lbs.  exported  to  Austria  give  492  lbs.  to  each  of  the  1939 
bales ;  while  the  7,527,079  exported  to  Mexico  give  only  290  lbs. 
to  each  of  the  25,917  bales  in  which  they  were  contained. 

In  the  great  cotton  marts  of  Liverpool  and  Havre,  as  in  those 
of  New  Orleans  and  Mobile,  the  article  is  almost  invariably 
treated  of  by  merchants,  brokers,  and  commercial  men  by  the 
bale.  Thus  a  report  on  the  trade  of  Liverpool  gives  the  imports 
of  cotton  into  Great  Britain  in  1852  at  2,357,338  bales.  The 
aggregate  of  cotton  imported  that  year  is  given  in  the  official 
report  by  the  Board  of  Trade  at  929,782,448  lbs.,  the  bales  ave- 
raging accordingly  395  lbs.  each. 

In  1853  the  cotton  bales  imported  into  Liverpool  from  North 
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America,  averaged  435  lbs. ;  from  the  East  Indies,  383  lbs.  ; 
Brazil,  180  lbs.  The  North  American  bale  as  usually  spoken 
of  implies  a  mean  of  400  lbs.  By  reference  to  the  figures  given 
at  page  375,  it  will  be  seen  that  there  has  been  a  gradual  increase 
in  the  average  weight  of  the  bales  of  cotton  received  at  Liver- 
pool ;  for  whilst  the  mean  weight  of  all  the  bales  in  1843  was  376 
lbs.,  in  1847  it  was  381  lbs.,  and  in  1859  it  reached  as  high  as 
423  lbs.  Much  more  attention  seems  now  to  be  paid  to  the 
packing  and  compression  of  the  bales  by  screw  presses. 

The  relative  average  weights  and  cubical  contents  of  bales  of 
cotton  imported  into  Liverpool  in  1850  were  as  follows  : 


Description  of  Bales. 

Mobile  . 
!N"ew  Orleans 
Upland 
Sea  Island 
East  Indian 
Egyptian 
West  Indian 
Brazilian 


Average 

Contents 

Weight 

in  Cubic 

in  Pounds. 

Feet. 

,  504 

33 

.  455 

32 

.  390 

27 

.  383 

35 

.  383 

15 

.  245 

27 

.  210 

25 

.  182 

17 

These  figures  show  not  only  the  great  variety  of  bales  that 
enter  Liverpool,  but  that  the  most  eligible  form  of  bale  is  that 
of  the  East  Indies— double  the  weight  being  packed  within  the 
same  compass  than  in  any  other  description  of  bale. 

Mr.  J.  A.  Mann,  in  his  recent  work  on  the  Cotton  Trade  of 
Great  Britain,  gives  the  following  Table,  showing  the  average 
weight  of  each  description  of  cotton  bale  imported  annually 
into  the  United  Kingdom  since  1850. 


Years. 

United 
States. 

Brazil. 

West 
India. 

Egypt. 

East 
India. 

All 
Kinds. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

1850 

423 

182 

210 

245 

383 

392 

1851 

425  • 

182 

210 

245 

384 

399 

1852 

418 

180 

210 

250 

385 

392 

1853 

425 

182 

210 

248 

380 

398 

1854 

430 

182 

210 

295 

383 

408 

1855 

422 

182 

210 

306 

383 

396 

1856 

445 

181 

175 

308 

385 

414 

1857 

443 

181 

175 

313 

387 

404 

1858 

•445 

181 

180 

355 

387 

420 

1859 

447 

181 

180 

369 

385 

421 

408 
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Value  of  the  Home  and  Expoet  Trade  in  Beitish 
Manupactueed  Cotton  G-oods  1836 — 1860. 


Years. 


1836 

1837 

1838 

1839 

1S40 

1841 

1842 

1843 

1844 

1845 

1846 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

1860 


Computed  Value 
of  the  Cotton 
Consumed. 


£15,081,011 
10,777,351 
13,132,102 
12,692,165 
13,243,773 
12,089,309 
10,664,723 
11,382,861 
11,621,328 
11,400,319 
13,018,609 
13.004,679 
10,280,939 
13,859,999 
17,937,100 
16,225,429 
16,641,239 
18,425,879 
18,251,081 
19,619,888 
22,129,599 
25,925,228 
26,254,800 
27,530,774 
33,264,877 


Declared  Value 
of  Cotton  Manu- 
factures Ex- 
ported. 


£24,632,058 
20,596,123 
24,147,726 
24,550,375 
24,668,618 
23,599,478 
21,679,348 
23,447,971 
25,805,348 
26,119,331 
25,599,826 
23,333,225 
22,681.200 
26,775,135 
28,257,401 
30,088,836 
29,878,087 
32,712,902 
31,745,857 
34,779,141 
38,232,741 
39,073,420 
43,001,322 
48,208,444 
52,013,482 


Computed  Value    Total  Value  of  | 
of  Home  Con-    the  British  Cot-j 
sumption.      ton  Manufacture,' 


£19,059,600 
15,505,018 
20,970,133 
11,951,943 
24,948,037 
16,244,807 
15,540,963 
19,822,940 
17,060,290 
20,868,763 
18,974,766 
13,113,489 
16,422,693 
16,666,441 
17,569,591 
18,210  520 
21,278,107 
22,860,293 
23,348,190 
19.957,3/9 
18,842,111 
21,084,283 
17,385,712 
23,164,770 
40,000,000 


£43,691,658 
36,101,141 
45,117,859 
36,502,318 
49,616,655 
39,744,285 
37,220,311 
43,270,911 
42,865,638 
46,988,094 
44,574,592 
36,446,714 
39,103,893 
43,441,576 
45,826,992 
48,299,356 
51,256,194 
55,573,195 
55,094,047 
54,736,520 
57,074,852 
60,157,703 
60,387,034 
71,373,214 
92,013,482 


The  foregoing  Table,  with  the  exceDtion 
1860,  is  from  Mr.  Mann's  Cotton  Trade  of 


of  the  estimate  for  the  year 
Great  Britain. 


COTTON  PRODUCTION  OP  INDIA. 

Among  the  several  vegetable  productions  of  the  East,  there 
is  none  superior  in  national  importance  to  cotton.  It  is  believed  ' 
that  India,  including  the  States  dependent  on  and  independent 
of  Great  Britain,  lying  within  that  area  embraced  by  the  river 
Indus  and  the  Himalaya  Mountains,  and  surrounded  by  the 
Bay  of  Bengal  and  the  Indian  Ocean,  contains  a  population  which 
may  be  fairly  estimated  at  nearly  200,000,000  of  souls,  and  that 
about  two-thirds  of  that  immense  population  are  under  the  do- 
minion of  Great  Britain.  These  nations,  for  they  are  very  nu- 
merous, living  for  the  most  part  within,  or  on  the  verge  of  the 
Northern  tropic,  have  been  entirely  clothed  in  cotton  from  a 
period  anterior  to  historical  record. 
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The  ordinary  dress  of  a  male  Hindoo,  consisting  of  a 

Dhoty  containing  .       .       .     4  sq.  yds. 

Of  a  doputta  ,  „  ,  .  .  8  „ 
And  of  a  turban       „        .       .       .    12|  „ 

Is  not  less  than  24^  „ 

Weighing  above  3|  lbs. 

If  to  this  be  added  the  sary,  or  simple 

female  dress,  containing         .       .     8    „  3> 

We  have    .      .      .       .       .       .    32J  „         5  „ 

It  is  true  that  the  Mahomedan  male  and  female  population, 
as  well  as  other  races,  dress  in  different  fashions  ;  but  as  those 
who  do  not  wear  the  dhoty  round  the  lower  part  of  the  body, 
invariably  wear  a  cotton  waistband,  in  addition  to  a  loose  gown 
and  trows ers,  we  shall  not  be  far  out  if  we  assume  2|lbs.  of 
cotton  to  be  worn  by  each  well-clad  inhabitant.  These  garments 
are  of  thin,  flimsy  materials,  require  frequent  washing,  and  are 
calculated  to  be  renewed  twice  a  year ;  but,  as  about  one-tenth 
of  the  population  (namely,  those  under  eight  years  of  age)  wear 
little  or  no  clothing  ;  and  as  in  the  south,  the  labourers  seldom 
wear  much  clothing  when  at  work ;  we  shall  not  be  very  far 
from  the  truth,  if  we  allow  one  dress  containing  the  above  quan- 
tity of  cotton  for  each  inhabitant.  This,  for  150,000,000  alone, 
gives  in  clothing  above  375,000,000  lbs. ;  and  we  may  certainly 
add  as  much  more  when  we  recollect  that  cotton  is  used  for  all 
the  purposes  to  which  animal  wool  and  hair  are  applied  in  Europe. 
Thus,  in  India,  beds,  pillows,  cushions,  awnings  for  canopies 
and  ceilings,  draperies  and  hangings,  carpets,  screens,  curtains, 
quilting,  and  padding  of  every  description,  from  the  settee 
whereon  the  prince  reclines,  to  the  saddle  on  which  the  meanest 
citizen  rides,  are  of  cotton ;  in  addition  to  which,  the  tents  of 
armies,  and  the  very  ropes  for  fixing  them,  as  well  as  halters 
both  for  leading  and  picketing  horses  and  other  cattle,  are  all 
wrought  of  the  same  material,  making  a  total  demand  for  do- 
mestic uses  alone  annually  of  750,000,000  lbs. 

Mr.  Colebrook,  in  1790,  estimated  the  annual  value  of  the 
clothing  of  the  people  of  Bengal  at  six  millions  sterling.  An 
Indian  writer  in  1836,"^  assumed  that  as  the  rest  of  the  people 
of  India  are  fully  as  well,  if  not  better  clad,  than  the  people  of 
Bengal,  it  will  be  no  exaggeration  to  state  the  whole  value  of 
what  is  manufactured  by  the  British  population  at  20  milhons  ; 

*  Sketch  of  the  Commercial  Resources  of  British  India. 
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nor  that  by  the  whole  populatioa  subject  to  our  control,  Eritish 
and  tributary,  at  near  34  millions.  This,  supposing  exportation  and 
importation  to  balance  each  other,  would  make  the  annual  dress 
of  each  individual  but  five  shillings.  The  inhabitants  of  the 
United  Kingdom  are  supposed  to  consume  yearly  about  20  mil- 
lion pounds'  worth  of  cotton  goods,  so  that  in  proportion  to  num- 
bers, they  consume  much  more  than  three  times  the  value  of 
what  is  consumed  by  our  Indian  subjects,  who  have  the  raw 
material  on  the  spot,  who  have  been  possessed  of  the  manufac" 
ture  for  three  or  four  thousand  years,  and  who  have  hardly  any 
other  clothing.  This  will  not  much  surprise  those  who  have 
seen  in  England  more  looms  under  a  single  roof  than  exist  in  a 
whole  Indian  province,  and  each  power-loom  making  as  much 
cloth  as  a  dozen  of  Indian  weavers. 

"If  the  value  of  the  manufactured  fabric  of  India  be  taken  at 
34  millions,  which,  by  the  way,  is  about  the  same  as  the  com- 
puted value  of  the  cotton  manufactures  of  Great  Britain,  we 
shall  have  the  means  of  estimating  the  value  of  the  raw  material 
produced,  exclusive  of  what  is  exported.  The  value  of  the  raw 
material  in  this  country  is  supposed  to  be  about  one  fifth  part  of 
the  fabric ;  but  in  India  this  would  be  far  too  small  a  propor- 
tion, as  the  great  bulk  of  the  manufactured  article  is  of  a  far 
coarser  texture,  or  contains  more  raw  material  than  with  us.  Of 
the  coarse  cotton  goods  manufactured  in  the  United  States,  one 
half  of  the  value  consists  in  the  raw  material.  One  third,  per- 
haps, will  be  a  fair  average  for  India,  where  the  goods,  although 
coarser,  are  of  a  looser  fabric.  This  will  make  the  value  of  the 
raw  material  between  11  and  12  millions  sterling.'* 

This  estimate  and  reasoning  is  of  course  greatly  altered  now, 
but  I  give  it  as  showing  the  ground-work  upon  which  arguments 
are  based.    We  have  now  better  data  to  go  upon. 

The  following  is  a  septennial  review  of  the  exports  of  cotton 
from  India  to  Great  Britain. 


With  respect  to  the  production,  export,  consumption,  and  ma- 
nufacture of  cotton  in  India,  I  shall  make  a  few  extracts  from 
an  elaborate  paper,  by  Ur.  Forbes  Watson,  read  before  the 
Society  of  Arts  in  March,  1859. 

There  is  reason  to  believe  that  from  time  immemorial  the 


1831 
1838 
1845 
1851 
1858 


.    25,805,153  lbs. 

.40,217,734  „ 
.    58,437,426  „ 

.84,923,022  „ 
.  132,722,626  „ 
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cotton  plant  Las  been  grown  in  all  parts  of  India,  and  lias  al- 
ways afforded  suitable  covering  to  the  people  of  the  country 
Not  only  does  it  serve  for  clothing,  but  it  answers  all  the  several 
purposes  for  which  flax,  wool,  hemp  and  hair,  are  employed  in 
this  country.  It  may  he  indeed  impossible  to  state  the  exact 
quantity  per  annum  thus  consumed  ;  it  has  been  variously  esti- 
mated at  from  five  to  twenty  pounds  per  head  for  the  whole 
population.  If  we  assume  twelve  pounds  as  likely  to  be  near 
tlie  mark,  we  shall  find  that  the  present  population  of  India, 
calculated  at  180,000,000,  requires  annually  2,160,000,000  of 
pounds  ;  and,  if  we  further  adopt  Dr.  Hoyle's  average  of  100  lbs. 
as  the  yield  of  native  cotton  per  acre,  we  shall  find  that  there 
cannot  be  less  than  21,600,000  acres  under  cotton  cultivation, 
exclusive  of  that  which  supplies  the  present  exports  of  raw  cot- 
ton. These  on  an  average  of  the  three  years  ending  with  1857, 
amounted  to  272,395,875  lbs. ;  and  this  again  divided  by  100,  will 
add  2,723,958  acres  to  the  former  quantity.  The  total  quantity  of 
cotton  grown  in  India,  according  to  the  above  calculation,  will 
consequently  amount  to  upwards  of  2,400,000,000  of  jjounds 
(2,432,395,875  lbs.)  per  annum,  and  demand  for  its  culture  cer- 
tainly not  less. than  24,000,000  of  acres.*  The  production  of 
this  enormous  quantity  of  raw  material  is,  of  course,  spread  over 
the  length  and  breadth  of  the  land  ;  indeed,  a  considerable  por- 
tion of  it  is  the  result  of  garden  cultivation  to  supply  the  local 
wants  of  the  people.'^ 

The  accompanying  table  indicates  the  quantity  of  cotton  sent 
from  the  various  specified  districts  between  the  years  1852  and 
1857,  both  inclusive.  From  this  it  will  be  seen  that  in  the  latter 
year  the  exports  amounted  to  196,809,872  Ibso,  whereas,  in  1852, 
to  only  half  the  quantity.  That  this  increase  was  mainly  due 
to  the  price  at  Liverpool,  can  be  abundantly  proved ;  it  also 
exhibits  the  great  export  elasticity,  so  to  speak,  of  these 
districts. 

Amongst  the  inland  districts  alluded  to  in  the  table,  are  Can- 
deish,  Ahmednuggur,  Poona,  Sattara,  Sholapore,  and  Berar ;  of 
these,  the  first  and  last  are  most  important,  their  capabilities  are 
ver}^  great,  especially  those  of  Berar,  which  seems  destined  to 
occupy  a  high  position  in  supplying  our  wants. 

*  This  is  exclusive  of  the  ground  required  to  grow  the  270  millions  of 
pounds  weight  of  unmanufactured  cotton  exported  yearly  from  India. 
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Places  of 
Growth. 


Yeaks. 


1852-53. 


Surat,  Cutch, 
Broach,  and  99,923,544 
Ahmedabad  . 


Candeish,  Ah- 
mednuggur, 
Poonah,  Sat- 
tara,  Sliola- 
pore,  and 
Berar  .  .  .  . 


BelgaunijDhar-"] 
war,  Raiclaoor, 
Bellary  (west  \ 
side), and  Kur- 
nool  


75,488,224 


39,200,000 


1853-54.  1854-55 


106,888,992 


63,066,136 


17,640,000 


58,119,096 


40,537,504 


13,284,096 


1855-56. 


143,656,534 


59,440,528 


13,565,160 


1856-57. 


196,809,872 


65,243,304 


29,008,000 


For  a  number  of  years  the  trade  current  of  Berar  fiowed 
entirely  northwards  to  Mirzapore  on  the  Ganges,  but  in  1824-25 
an  attempt  was  made,  headed  by  the  noble-hearted  Parsee 
Baronetj  Sir  Jamsetjee  Jeejeebhoy,  to  establish  a  traffic  in 
cotton  between  Berar  and  Bombay.  The  decline  of  the  Ben- 
gal manufactures  aided  the  effort,  and  shortly  afterwards  we  find 
the  westAvard  current  so  fully  established  that,  in  the  year  1846, 
it  was  calculated  that  not  fewer  than  180,000  bullocks  were  em- 
ployed in  the  conveyance  of  cotton  between  those  two  places. 
Soon,  however,  a  maximum  export  quantity  was  reached,  due  to 
the  limits  placed  upon  this  sort  of  conveyance ;  and  the  result 
has  been  that,  unlike  the  sea-washed  borders  of  Guzerat,  what- 
ever has  been  the  prevailing  price  in  the  market,  the  quantity 
sent  from  this  prolific  valley  of  Berar  has  remained  almost 
stationary. 

The  difficulties  opposed  in  many  places  to  the  opening  up  of 
the  country  by  means  of  common  roads,  are  of  no  ordinary  kind. 
But  this  matter  of  conveyance  is  not  the  only  difficulty  which 
India  cotton  experiences  before  it  has  a  chance  of  entering  the 
Liverpool  market.  In  addition  to  the  actual  expense  of  carriage 
to  the  coast — returning  to  the  case  of  Dharwar — we  find  the 
cotton  subject  to  damage  from  water,  to  charges  for  sea  transit  to 
Bombay,  and  then  to  charges  there,  all  of  which  amount  to  about 
IL  15s.  per  ton.    In  the  case  we  are  considering,  the  cotton  is 
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very  often  delayed  at  the  place  of  growth  for  months  after  it  is 
cropped,  owing  to  the  monsoon  closing  both  the  coast  and  roads  ; 
and  it  is  admitted  that  the  deterioration  in  value  of  the  cotton  so 
delayed  is  equal  to  fd.  per  pound. 

The  expenses  may  be  thus  summed  up :  taking  the  cost  of 
raising  the  cotton  at  IM.  per  pound,adding  another  l|d.  per  pound 
before  it  gets  to  Bombay,  and  setting  down  the  transit,  &c.  to 
England  at  another  Id.,  the  cotton  cannot  be  sold  under  4d.  per 
pound.  Again,  taking  the  produce  of  the  million  acres  under  consi- 
deration,  we  find  that  the  depreciation  of  fd.  per  pound,  above 
alluded  to,  would  amount  of  itself  to  £53,000,  supposing,  of 
course,  that  the  whole  quantity  should,  under  present  circum- 
stances, be  exported. 

Although  Britain  is  chiefly  supplied  with  cotton  from  America 
and  India,  still,  from  the  hitherto  overpowering  productiveness, 
combined  with  transit  facilities  of  the  former,  the  element  of 
competition  has  not  had  full  play.  Up  to  the  present  the  supply 
from  India  has  been  entirely  influenced  and  over- awed  by  that 
from  America.  Omitting  years  like  1835,  when  New  Orleans 
cotk)n  was  selling  at  10|-d.,  and  Surats  (or  East  India)  at  7 id,, 
and  coming  down  to  later  daj^-s,  when  American  cotton  was 
selling  at  Liverpool  nearly  as  low  as  4d.,  and  Surats  at  3d., 
we  shall  see  reason  to  conclude  that  the  development  of  the 
power  of  India  to  compete  with  America  is  in  one  respect  a 
question  of  price.  Of  the  superior  quality  of  the  American 
cotton  there  can  be  no  doubt,  and  a  glance  shows  that  every 
pound  of  ]S"ew  Orleans  cotton  fetches  upwards  of  Id.  more. 
There  is,  indeed,  every  reason  to  believe — nay,  there  is  absolute 
certainty  of  the  fact — that,  eventually,  Indian  native  cotton  will 
be  sent  into  the  market  both  cleaner  and  of  greater  value  ;  and 
also  that  cotton  grown  from  American  seed  will,  in  time,  be  pro- 
duced of  a  quality  of  the  same  average  goodness.  It  appears 
that,  under  present  circumstances,  it  would  be  impossible,  with 
any  profit,  to  import  Indian  cotton  into  Liverpool  under  3  Jd.  per 
pound  ;  but  as  we  find  that  American  invariably  brings  from  Ifd. 
to  l|d.  more  than  East  Indian,  it  becomes  of  interest  to  inquire 
how  often,  during  the  last  eighteen  years,  the  India  merchant 
has  been  compelled  to  sell  below  a  remunerative  price  ?  This 
has  occurred  five  times  since  1840.  During  the  year  1845,  one  of 
the  largest  crops  which  had,  up  to  that  period,  been  grown  in 
America,  was  produced,  and,  consequently,  such  a  considerably 
larger  quantity  was  introduced  into  the  Liverpool  market,  that  the 
price  fell  to  a  point  which  obliged  the  holder  of  Indian  cotton  to 
sell  at  3d.  per  pound.  The  result  was,  that  in  the  following  year 
the  export  from  India  fell  to  nearly  one  half  of  what  it  was  in  the 
preceding  year.  As  an  opposite  illustration, let  us  take  an  increased 
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supply  owing  to  better  prices.  In  1855,  tlie  price  of  cotton  rose 
from  3|d.  to  3|d.  per  pound,  and  the  exports  in  the  following 
years  increased  by  35,000,000  lbs.  In  1856,  however,  in  conse- 
quence of  the  price  of  American  cotton  having  risen  from  5f  d* 
to  6d.  per  pound,  Indian  cotton  fetched  4|d.,  and  the  year  after 
we  received  the  maximum  quantity  yet  imported  from  India^  viz., 
250,000,000  lbs.  This  latter  quantity,  however,  as  matters  at 
present  stand,  must  not  be  considered  as  entirely  the  result  of 
increased  production,  for,  although  the  price  had  risen  to  5f  d., 
the  quantity  obtained  from  India  the  following  year  only  reached 
138,000,000  lbs. 

Again,  looking  to  the  present  state  of  the  labour-market  in 
America,  and  to  the  evidence  we  possess,  that  the  maximum 
of  effort  has  probably  been  exerted  to  meet  enhanced  prices,  and 
that,  as  a  result,  the  production  of  the  raw  material  for  the  aver- 
age of  the  last  four  years  has  risen  to  a  higher  level  than  had 
hitherto  been  attained,  notwithstanding  the  price  is  fairly  sus- 
tained, I  conclude  that  demand  is  in  excess  of  supply,  and 
that,  as  far  as  India  is  concerned,  she  may  in  future  cultivate 
cotton  without  any  fear  of  loss.  And  this  view  receives  confir- 
mation from  the  fact  that  the  cost  of  production  in  America  is 
not  less  than  3d.,  and  probably  3|d.,  per  pound ;  and  we  have 
it  on  the  best  authority,  that  in  1845  and  1848,  when  the  average 
price  of  upland  cotton  in  Liverpool  was  4f  d.  to  4^13..  respectively, 
the  planters  throughout  the  southern  states  declared  that  they 
were  working  their  estates  for  the  most  part  at  a  loss. 

While,  therefore,  we  recognise  the  importance  of  the  efforts 
which  are  being  made  by  the  Cotton  Supply  Association  to  en- 
courage the  growth  of  cotton  in  all  parts  of  the  world,  still,  for 
many  years,  whatever  may  be  the  result  in  other  quarters,  we 
must  look  to  India,  and  India  alone,  for  a  continuous  supply  of 
what  we  require.  And  although  in  view  of  the  facts  admirably 
'  worked  out  in  a  table,  for  which  we  are  indebted  to  Mr.  Bazley, 
showing  the  value  of  cotton  goods  per  head  consumed  by  all  the 
inhabitants  of  the  principal  countries  in  the  world — looking  to 
the  small  amounts  taken  by  many  of  these,  the  paltry  sums  per 
head  by  India  and  Africa,  and  the  certainty  that,  with  ordinary 
freedom  of  access,  machine-made  fabrics  will,  in  point  of  price, 
ever  beat  those  of  the  hand  :  considering,  too,  that  in  consequence 
of  increased  demand  to  supply  the  teeming  millions  in  China  and 
elsewhere,  it  may  not  happen  that  the  price  of  raw  cotton  will 
ever  fall  so  low  as  to  send  slavery  below  the  paying  point ;  still, 
if  this  is  to  be  brought  about  by  cheaper  cotton,  India  is,  I  be- 
lieve, capable  of  producing  that  effect. 

Mr.  J.  B.  Smith,  M.P.,  in  a  paper  read  before  the  Society  of 
Arts,  in  May,  1857,  on  the  means  of  obtaining  increased  suppHes  of 
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cotton,  furnislied  some  useful  general  information : — "  The  inven- 
tions of  Arkwright  and  Crompton  for  spinning  cotton  in  England, 
and  tliat  of  Whitney  in  America  for  cleaning  it,  whilst  they  liave 
largely  contributed  to  the  wealth  of  this  country,  have,  by  cheapen- 
ing the  production  of  cotton  clothing,  greatly  promoted  the  com- 
fort and  civilization  of  millions  in  all  parts  of  the  world. 

"  The  importance  of  our  cotton  manufactures  is  best  shown  by 
the  fact  that,  besides  providing  clothing  for  our  whole  population, 
our  exports  last  year  (1856)  amounted  to  £38,284,700,  being  one- 
third  of  the  value  of  our  entire  exports  to  foreign  countries  ;  any 
serious  interruption,  therefore,  to  a  manufacture  in  which  mil- 
lions of  consumers  are  interested,  would  be  little  less  than  a 
world's  calamity. 

It  is  much  to  be  desired  that  our  supplies  of  the  raw  mate- 
rial for  so  great  a  manufacture  should  be  derived  from  a  variety 
of  sources,  that  we  may,  as  far  as  possible,  be  thus  protected 
from  the  fluctuations  in  prices  incident  to  good  or  bad  seasons  ; 
but  unfortunately  they  are  chiefly  derived  from  one  source.  The 
imports  of  cotton  into  Great  Britain  in  1856,  amounted  in  round 
numbers  to  900,000,000  lbs.,  of  which  700,000,000  lbs.  were  re- 
ceived from  the  United  States.  But  not  only  are  we  exposed 
to  the  danger  of  being  limited  chiefly  to  one  source  of  supply, 
but  to  a  still  greater  hazard,  viz.,  that  this  supply  is  the  pro- 
duction of  slave  labour.  It  may  be  that  the  institution  of 
slavery,  although  condemned  by  all  civilized  nations,  may  yet 
exist  for  ages  in  the  Unifced  States  ;  or  it  may  happen  that  occur- 
rences may  any  day  endanger  its  contimiance.  The  alarm  cre- 
ated by  recent  symptoms  of  discontent  among  the  slaves  in  that 
country,  is  evidence  that  their  owners  themselves  are  not  without 
apprehensions  of  danger  ;  and  it  is  impossible  for  those  interested 
in  the  cotton  manufactures  of  this  country  to  contemplate  with 
unconcern  the  insecurity  on  which  their  vast  manufacture  rests. 
This  is  not  a  local  question  ;  it  has  become  a  great  national  ques- 
tion, and  must  be  forced  upon  the  attention  of  statesmen  of  all 
parties.  To  me  it  appears  the  importance  of  the  subject  can 
scarcely  be  overrated. 

"  In  the  earlier  stages  of  the  cotton  manufacture,  we  derived 
our  supplies  of  the  raw  material  from  various  quarters  in  the 
Mediterranean,  the  West  India  Islands,  Brazil,  and  South  Ame- 
rica ;  and  so  late  as  1810,  our  imports  from  the  United  States 
were  only  246,759  bales,  while  from  all  other  countries  they 
were  314,414  bales.  In  that  year  Upland  cotton  ranged  from 
15d.  to  22d.  per  lb.,  and  West'lndia  cotton  from  21d.  to  2s.  4d. 
per  lb.  From  this  time  the  growth  in  the  United  States  kept 
constantly  increasing  ;  and  it  is  evident,  from  the  stocks  on  hand 
in  our  ports  for  about  ten  consecutive  years,  being  equal  to,  from 
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33  to  53  weeks'  consumption,  tliat  tlie  production  of  cotton  liad 
overtaken  the  demand.  The  effect  of  this  over-supply  was  a 
constant  decline  in  prices,  and  a  struggle  between  the  producing 
countries,  as  to  which  could  afford  to  grow  it  cheapest.  The  rich 
lands  and  superior  cultivation  of  the  IJnited  States  enabled  her 
successfully  to  outrival  all  competitors,  and  almost  to  monopolise 
the  supply  of  the  European  markets. 

"  The  decline  in  the  prices  of  cotton  from  22d.  per  lb.  to  5d, 
to  8d.  per  lb.,  gave  a  great  stimulus  to  increased  manufacture, 
and  during  the  same  time  the  constant  improvement  in  machi- 
nery led  to  a  cheapness  in  production  which  has  resulted  in  an 
increase  of  consumption  as  wonderful  as  it  has  been  beneficial. 
In  the  last  forty  years,  the  consumption  of  cotton  in  Great  Bri-< 
tain  has  increased  from  88,000,000  lbs.  to  891,000,000  lbs. 

The  increase  in  the  growth  of  cotton  has  not  for  some  years 
past  kept  pace  with  the  increased  consumption,  and  instead  ot 
large  stocks  on  hand  in  our  ports,  at  the  close  of  the  year,  as  in 
times  past,  our  stock  in  the  ports  at  the  close  of  the  last  year  (1856) 
was  only  equal  to  12  weeks'  consumption  :  and  it  is  evident  that 
we  have  arrived  at  the  turning  point  of  the  consumption  having 
overtaken  the  production.  The  question  has,  therefore,  been 
forced  upon  our  attention,  How  can  our  supplies  of  cotton  be 
increased  ? 

"In  considering  this  question,  we  are  led  to  suppose  that 
an  advance  in  price  of  the  raw  material  will  encourage  increased 
cultivation,  and  it  will  doubtless  have  this  effect ;  but  it  must 
be  borne  in  mind,  that  in  those  countries  from  whence  we  for- 
merly received  supplies,  the  growth  of  cotton  has  been  aban- 
doned for  that  of  more  profitable  produce,  and  that  before  culti- 
vators can  be  led  to  return  to  it,  they  must  be  induced,  first,  by 
high  prices,  and,  secondly,  by  an  assurance  of  a  continuance  of 
high  prices.  We  cannot,  therefore,  hope,  under  the  most  favour- 
able circumstances,  to  receive  supplies  from  our  ancient  sources. 

"  Attention  has  been  directed  from  time  to  time  to  the  capa- 
bilities of  Western  Africa  for  the  growth  of  cotton,  and  it  may 
probably,  ere  long,  become  an  important  source  of  supply. 
Cotton  has  been  grown  in  Natal,  Australia,  and  on  the  borders 
of  Euphrates  and  the  Tigris,  and  may  be  grown  in  most  countries 
situated  within  certain  latitudes  ;  but  to  grow  it  in  new  and  bar- 
barous countries  to  any  extent,  will,  besides  the  expenditure  of 
considerable  capital,  probably  require  ages.  What  we  want  are 
immediate  supplies.  How  are  we  to  get  them?  We  naturally 
turn  our  attention  to  a  country  where  it  is  estimated  that  at  the 
present  moment  more  cotton  is  grown  than  in  the  United  States } 
a  country  under  the  dominion  of  the  British  crown,  overflowing 
with  an  industrious  population;  a  boundless  extent  of  land. 
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where  the  cultivation  of  cotton  has  not  to  be  learnt,  but  where 
it  has  existed  from  the  earliest  ages.  India  is  capable  of  furnish- 
ing us  with  an  unlimited  supply  of  cotton. 

*^Our  supplies  of  cotton  from  India,  in  former  times,  were 
larger  even  than  from  the  United  States.  In  1818,  our  imports 
from  India  amounted  to  247,659  bales,  while  those  from  the 
United  States  that  year  were  only  207,580  bales. 

"  But  the  price  of  India  cotton  was  then  17d.  per  lb.  In  1822, 
the  price  had  fallen  to  6|d.  per  lb.,  and  the  imports  fell  to  19,263 
bales.  In  1841,  the  imports  increased  to  273,000  bales.  In 
1846,  they  fell  off  to  49,500  bales.  Our  imports  from  India  have 
at  all  times  been  irregular;  the  quality  of  the  cotton  being 
inferior  to  that  of  other  countries,  it  is  only  in  times  of  scarcity 
and  high  prices  that  it  has  been  forced  into  use.  The  price  of 
Indian  cotton,  ruling  in  the  market  about  2d.  per  lb.  below  tha,t 
of  American,  so  long  as  the  latter  can  be  purchased  at  5d.  to 
8d.  per  lb.,  India  cotton  is  neglected,  and  falls  to  a  price  at  which 
imports  become  unprofitable.  The  importation  of  cotton  from 
India  has  been  discouraging  ;  stocks  have  been  held  on  hand  for 
years,  and  occasionally  have  been  almost  unsaleable,  and  imports 
must,  at  times,  have  been  attended  with  great  losses.  The  stocks 
of  Indian  cotton  on  hand  in  our  ports  at  the  close  of  each 
year,  show  that,  at  the  average  rate  of  consumption,  there  were 
on  hand  during  the  years  1818  to  1824,  from  129  to  240  weeks' 
consumption,  and  so  recently  as  1844  there  were  107  weeks' 
consumption ;  in  1845,  there  were  130  weeks'  consumption ;  in 
1846,  there  were  75  weeks'  consumption,  while  the  stock  on 
hand  on  the  31st  December,  1856,  only  amounted  to  23  weeks* 
consumption. 

"  It  is  scarcely  to  be  expected,  with  such  facts  before  us  of  an 
irregular  demand,  and  prices  equally  irregular,  that  India  has 
looked  to  England  as  a  customer  for  her  cotton.  ]N"o  country 
will  grow  produce  for  an  uncertain  demand  ;  and  until  India  can 
rely  upon  a  constant  and  steady  foreign  demand,  she  will  only 
grow  it  with  a  view  to  her  own  consumption.  It  is  probable  that 
the  advance  in  prices  will  bring  us  large  imports  from  India 
during  the  current  year,  but  they  will  not  come  from  an  increased 
growth,  but  will  be  drawn  from  the  stock  grown  for  home  use. 
Our  demand,  therefore,  being  only  occasional,  is  productive  of 
similar  effects  to  the  demand  for  foreign  corn  during  our  corn 
laws  ;  it  was  prejudicial,  inasmuch  as  it  raised  the  price  of  corn 
upon  the  inhabitants  of  all  those  countries  to  which  we  resorted 
in  our  need,  and  who,  being  unprepared  for  the  demand,  had 
only  grown  enough  for  their  own  supply. 

*'  It  is  the  interest  of  India  either  to  have  a  constant  demand 
for  her  cotton,  or  to  be  relieved  from  the  losses  incident  to  an 
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occasional  demand.  But  to  secure  a  constant  demand,  it  is  ne- 
cessary that  she  be  able  to  compete  with  America,  and  this  leads 
to  the  inquiry  into  the  capabilities  of  India  for  producing  cotton 
equally  cheap  and  good  with  that  country. 

In  1848,  this  subject  engaged  the  attention  of  parliament ; 
Mr.  Bright,  the  member  for  Manchester,  moved  for  a  Committee 
of  the  House  of  Commons  to  inquire  into  the  growth  of  cotton 
in  India.  That  Committee  obtained  a  mass  of  valuable  infor- 
mation as  to  the  obstacles  which  prevent  India  from  successfully 
competing  with  the  United  States. 

India  is  connected  in  the  popular  mind  with  wealth  and  fer- 
tility ;  the  riches  of  India  are  a  popular  illusion.  The  land  of 
India  is  not  generally  fertile,  and  is  not  to  be  compared  with 
that  of  the  Western  World ;  an  acre  of  land  in  India  produces 
fifty  to  seventy  pounds  of  clean  cotton ;  in  America  the  same 
quantity  of  land  yields  400  lbs.  of  clean  cotton.  The  lands 
of  America  are  rich  and  fertile,  and  are  watered  with  rains 
throughout  the  year.  The  land  of  India,  on  the  contrary,  except 
on  the  borders  of  the  rivers,  is  parched  by  a  burning  sun,  and 
is,  during  eight  or  nine  months  of  the  year,  almost  without  rain  ; 
nevertheless  it  is  a  singular  fact,  that  there  is  a  greater  fall  of 
rain  in  India  than  in  America ;  and  if  it  were  collected  by  arti- 
ficial means,  instead  of  being  allowed  uselessly  to  run  away  to 
the  sea,  the  land  would  be  made  capable  of  yielding  two  or  three 
crops  a-year,  and  would  then  be  assimilated  in  fertility  to  that 
of  America. 

There  is  abundant  evidence  that  India  possesses  capabilities 
of  producing  unlimited  supplies  of  corn,  sugar,  coffee,  tobacco, 
corn,  flax,  hemp,  and  a  variety  of  other  articles  ;  it  is  desirable 
that  we  should  jpossess  clear  views  of  the  obstacles  which  exist  to 
India  becoming  what,  in  the  popular  mind  she  is  supposed  to  be, 
a  country  abounding  in  wealth  and  fertility,  in  order  that  our 
exertions  may  be  directed  to  the  practical  means  of  removing 
those  obstacles." 

"  The  cause  of  the  extreme  sterility  of  the  soil  of  India  is  the- 
want  of  sufficient  moisture.  Irrigation,  then,  is  indispensable  to 
increased  production.  *  The  savages  of  Australia,'  Col.  Cotton 
well  observes,  *  trod  upon  gold  for  hundreds  of  years,  while  they 
were  often  in  want  of  food,  and  always  without  a  rag  of  cloth- 
ing ;  and  very  similar  has  been  the  state  of  things  in  India. 
With  an  unlimited  supply  of  water  within  reach,  which,  if  ap- 
plied to  purposes  of  irrigation,  would  more  than  provide  for 
every  possible  want,  the  people  of  India  have  been  generally 
barely  suppHed  with  the  necessaries  of  life,  and  often  so  entirely 
without  them  as  to  perish  by  hundreds  of  thousands  ;  and  their 
European  rulers,  with  this  treasure  within  their  reach,  of  far 
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greater  value  in  proportion  to  tlie  cost  of  obtaining  it,  tlian  the 
richest  gold-mines  in  the  world,  have  been  unable  to  make  their 
income  equal  to  their  expenditure.*  " 

In  concluding,  Mr.  Smith  remarked — "I  have  endeavoured 
to  show  that  India  is  capable  of  furnishing  an  unlimited  supply 
of  cotton,  and  that  the  obstacles  which  prevent  it  are — 

"1.  The  want  of  works  of  irrigation. 

"  2.  The  want  of  roads  and  cheap  conveyance. 

"3.  The  want  of  a  secure  tenure  of  land,  in  perpetuity,  simi- 
lar to  that  enjoyed  by  all  the  British  colonies  and  the  United 
States. 

"  4.  The  want  of  just  andj  well  -  administered  laws  and  an 
efficient  police. 

"  These  are  objects  which  the  people  of  England  may  legiti- 
mately demand  of  the  government,  and  which  the  government,  in 
justice  to  India,  are  bound  to  carry  out. 

"  Let  it  not  be  supposed  that  by  asking  of  the  government  the 
expenditure  of  large  sums  for  irrigation,  roads,  and  canals,  the 
manufacturers  of  Lancashire  are  seeking  for  any  peculiar  favours 
to  be  granted  to  them,  Mr.  Mangles,  the  Deputy-Chairman  of 
the  East  India  Company,  acknowledges  this  to  be  the  duty  of 
the  government^  and  is  one  of  the  purposes  for  which  they  claim 
the  monopoly  of  all  the  land.  So  far  from  asking  any  favour 
from  the  government,  they  are  simply  asking  them  to  fill  their 
treasury.  The  profit  accruing  to  the  public  exchequer,  from  the 
outlay  of  such  public  works  as  are  most  needed,  is  so  extra- 
ordinary, that  the  only  wonder  is  why  so  little  has  been  ex- 
pended." 

My  friend,  Mr.  J.  B.  Sharp,  in  speaking  upon  the  paper,  said, 
"  that  looking  at  the  amount  of  capital  invested  in  the  several 
branches  of  the  cotton  manufacture,  at  the  number  of  persons 
employed  in  it,  and  at  the  innumerable  interests  dependent  upon 
it,  the  importance  of  the  subject  could  not  be  overrated.  The 
author  of  the  paper  had  taken  a  retrospective  view  of  the  sup- 
plies of  cotton  from  an  early  period  of  the  present  century,  but 
I  it  might  not  be  without  interest  to  go  a  little  farther  back,  and 
i  show  the  gradual  progress  of  the  trade  in  this  commodity,  espe- 
I  cially  with  the  United  States,  and  in  like  manner,  to  note  the 
falling  ofi*  in  the  supplies  from  some  other  countries  upon  which 
we  were  formerly  more  immediately  dependent  for  cotton.  The 
present  annual  production  of  cotton  in  the  United  States  was,  in 
round  numbers,  1,300,000,000  pounds  weight.  This  would  seem 
to  be  the  work  of  generations  ;  but  not  so.  It  was  the  result  of 
efforts  made  within  the  period  of  a  single  life.  He  (Mr.  Sharp), 
might  truly  make  that  remark,  since  the  first  importation  of 
cotton  from  the  United  States  into  this  country  took  placo 
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in  the  same  year  in  whicli  he  was  born.    In  1784,  the  year 
succeeding  the  final  establishment  of  their  Independence,  eight 
bales  of  cotton  were  imported  from  the  United  States  into  Liver- 
pool, and  so  little  were  the  authorities  then  aware  of  the  capa- 
bility of  that  country  for  the  production  of  cotton,  that  the 
Custom-house  officers  actually  seized  those  bales  for  an  alleged 
violation  of  the  I^avigation  Laws  as  then  in  force.    This  was 
certainly  commencing  on  a  very  minute  scale,  eight  bales  weigh- 
ing something  more  than  a  single  ton.  But  little  progress  seemed 
to  have  been  made  in  the  next  ten  years,  for,  in  1794,  the  total 
export  was  only  1,600,000  pounds,  of  which  348  bales  were  im- 
ported into  Liverpool.    A  few  years  after,  the  cultivation  rapidly 
increased,  for  in  eleven  years  more,  that  is,  in  1805,  the  exportation 
was  40,000,000,  and  in  a  further  period  of  ten  years,  1815,  it  had 
reached  83,000,000  pounds.    Passing  thus  briefly  over  those  early 
periods,  he  came  to  the  year  1821,  from  which  date  he  purposed 
taking  rather  a  fuller  view  of  the  question,  chiefly  because  he 
had  in  his  possession  the  official  accounts  of  the  American  go- 
vernment, showing  the  exports  for  the  thirty-five  years  from 
1821  to  1855,  in  quantity  and  value.    This  term  of  thirty-five 
years,  he  (Mr.  Sharp)  divided  into  seven  periods  of  five  years 
each.    It  would  be  desirable,  in  the  first  instance,  to  show  the 
total  exportation  of  cotton  from  the  United  States  for  each 
period  of  five  years,  distinguishing  the  portion  which  came  to 
this  country  from  that  sent  to  all  other  parts  of  the  world.  The 
export  from  America  was,  in  the  several  periods  of  five  years  each, 
as  follows : — 


PERIOD. 

Total  Export 
from  the 
States. 

Of  which  to 
this  country. 

To  all  other 
parts. 

1 

1821  to  1825  

1826  to  1830  

1831  to  1835  

1836  to  1840  

1841  to  1845  

1846  to  1850  

1851  to  1855  

Totals  

Million  lbs. 

762 
1,272 
1,696 
2,621 
3,444 
3,551 
5,128 

Million  lbs. 
569 

868. 
1,230 
1,841 
2,491 
2,494 
3,424 

Million  lbs 

193 
405 
465. 
780 

1,153 

1,057 

1,704 

18,474 

12,917    1  5,757 

The  aggregate  export  from  the  United  States  in  those  thirty- 
five  years,  it  will  be  seen,  was  to  the  enormous  extent  of 
18,474  millions  of  pounds,  of  the  computed  value  there  of  1,830 
million  dollars,  or  366  millions  sterling,  of  which  this  country 
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took  12,918  million  pounds,  or  rather  more  than  69  per  cent,  of 
the  whole,  of  the  value  of  270  millions  sterling,  being  an  average 
of  7^  millions  sterling  for  the  whole  term,  or  taking  the  last  live 
years  separately,  the  value  of  our  proportion  was  68  millions 
sterling,  or  an  average  of  13 1  millions  sterling  per  annum.  All 
the  rest  of  the  world  took  5,557  million  pounds  weight,  about 
half  of  which  was  exported  to  France.  It  was  not  necessary, 
and  might  be  difficult,  to  compute  the  exact  weight  of  cotton 
consumed  in  the  United  States.  The  earliest  information  af- 
forded on  that  head  referred  to  the  year  1827,  when  the  con- 
sumption was  stated  at  103,480  bales ;  and,  with  occasional 
variations,  it  had  gone  on  progressively,  until,  in  1856,  it  reached 
652,739  bales  ;  which,  at  the  rate  of  400  pounds  per  bale,  gave 
261  million  pounds  as  the  quantity  converted  into  goods  in  that 
country  in  the  last  year.  With  reference  to  the  price  of  cotton 
at  various  times  witlain  those  thirty-five  years,  as  valued  officially 
on  the  other  side,  the  highest  and  lowest  prices  during  that  time 
were  lO^d.  and  3d.  per  pound.  The  value  of  10|d.  existed  only 
for  a  single  year,  1825,  the  highest  prices  at  any  other  period 
having  ranged  between  8d.  and  8|d.  for  four  years,  viz.,  1821, 
1823,  1835,  and  1836.  The  lowest  price  of  the  whole  term  was 
in  1845,  when  it  stood  at  a  minute  fraction  below  3d.,  and  in 
1843  and  1849,  at  small  fractions  above  3d.  per  pound.  These 
were  all  the  extreme  rates  deserving  of  notice.  The  general 
average  price  of  the  whole  thirty-five  years  was  9  8-lOths  cents, 
or  4  9-lOd.,  say  5d.  sterling,  per  pound,  which  average  was  also 
within  a  shade  of  that  which  existed  during  the  last  five  years 
of  the  term.  The  present  price  in  the  American  ports,  accord- 
ing to  the  latest  quotations,  was  13^  to  14  cents,  being  6f  d.  to  7 d. 
sterling,  which,  upon  an  annual  consumption  of  700  million 
pounds,  would  add  between  five  and  six  millions  sterling  to  the 
general  average  of  the  consumers'  price  on  this  side,  carrying 
the  whole  value  of  the  year's  supply  to  about  twenty  millions 
sterling.  He  would  glance  for  a  moment,  at  the  cause  of  these 
various  rates  of  value.  The  fluctuations,  as  regarded  the  quan- 
tity supplied,  were  very  extensive,  having  been,  on  several  occa- 
sions, as  much  as  200  or  300  million  pounds  of  increase  or 
decrease  in  two  consecutive  years  ;  and  in  one  instance  (1850), 
there  was  a  fall  of  400  million  pounds  below  the  quantity  of  the 
preceding  year,  and  a  rise  of  300  millions  in  the  next  year.  He 
(Mr.  Sharp)  inclined  to  the  opinion,  that  these  fluctuations  were, 
in  the  main,  brought  about  by  the  higher  or  lower  prices  realised 
in  the  preceding  year.  The  United  States,  however,  were  not 
the  only  source  of  supply.  There  had  been  considerable  impor- 
tations from  other  quarters  —  the  East  Indies,  West  Indies, 
Brazil,  and  the  Mediterranean. 
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The  entire  import,  in  the  35  years,  from  all  countries,  other 


than  the  United  States,  was — 

PoimdiS. 

Prom  the  East  Indies  ....  2,086,000,000 
West  Indies    .    .    .  95,000,000 

Brazil   798,500,000 

Mediterranean     .    .  397,000,000 

All  other  parts   85,000,000 


Together   ....  3,465,000,000 


making,  with  that  from  America,  the  aggregate  of  16,880  million 
pounds  as  the  entire  import.  There  were  exported,  in  the  same 
time,  1,714  million  pounds,  leaving,  as  the  entire  supply  for  home 
consumption,  14,666  million  pounds,  or  an  average,  for  the  whole 
term  of  35  years,  of  419  million  pounds  per  annum.  It  might 
be  well  to  show,  in  a  few  words,  the  value  of  that  proportion  of 
the  last-mentioned  quantity  of  cotton,  worked  up  at  home,  which 
was  exported  in  goods  and  yarn.  The  total  declared  value  of 
manufactured  goods  exported  in  the  35  years  from  1821  to  1855, 
both  inclusive,  was  598^  millions  sterling,  and  of  yarn  194^  mil- 
lions sterling,  together  793  millions  sterling.  If  they  added  to 
this  the  large  value  of  the  manufactured  goods  consumed  at 
home,  which  would  fall  little,  if  at  all  short  of  the  value  exported, 
the  great  importance  of  the  whole  question,  in  the  general  affairs 
of  the  country,  must  be  admitted.  He  would  now  direct  atten- 
tion to  the  second  and  more  pressing  consideration — the  ques- 
tion of  future  supplies  of  cotton ;  how  far  we  might  place  rea-* 
sonable  dependence  upon  the  United  States  ;  and  to  what  other 
countries  we  must  look  for  the  supply  of  a  continually  increasing 
demand  ?  He  had  lately  passed  through  Bolton,  and  the  num- 
ber of  mills  just  completed,  or  in  the  course  of  construction, 
struck  him  as  very  extraordinary.  He  could  not  but  think  that 
they  were  losing  sight  of  the  fact,  that  land  could  not  be  culti- 
vated, seed  sown,  and  the  fruit  obtained  with  the  same  rapidity 
that  mills  could  be  built.  If  the  other  manufacturing  districts 
were  all  to  pursue  the  same  course,  an  extra  million  of  bales 
would  hardly  afford  the  means  of  keeping  them  at  work.  But 
the  present  question  was,  how  the  present  supply  was  to  be  main- 
tained on  terms  more  moderate  ?  In  addition  to  the  United 
States,  there  were  four  well-known  sources  open  —  the  East 
Indies,  the  West  Indies,  Brazil,  and  the  Mediterranean ;  besides 
other  quarters,  brought  more  recently  under  notice,  as  Western 
Africa,JN"orthern  Australia,  andNatal  in  South  Africa.  The  Brazilis 
and  Egypt,  not  being  under  British  control,  would  naturally  be 
wholly  guided  by  a  regard  to  their  own  pecuniary  interests,  in 
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wliatever  measures  tliey  may  take  to  increase  the  cultivation  of 
cotton ;  and  there  they  must  be  left.  Western  Africa,  Australia, 
and  Natal  might  be  looked  forward  to  with  some  confidence  by 
the  next  generation,  but  not  to  any  extent  by  the  existing  race 
of  cotton  manufacturers.    Much  pains  would  have  to  be  taken 
to  organize  a  proper  system  of  labour  in  Africa,  whether  in  the 
western  or  the  southern  districts.    The  JN"egro  and  Kaffir  were 
alike  too  migratory  in  their  habits  to  settle  down,  within  any 
short  period,  to  regular  works  of  industry ;  and  in  Australia, 
the  rates  of  labour  must  materially  change  before  it  could  be 
applied  to  the  cultivation  of  cotton  with  any  chance  of  remunera- 
tion to  the  growers.    Samples  had  been  produced  from  the 
western  parts  of  Africa,  as  well  as  from  Australia  and  Natal,  of 
excellent  staple  and  general  good  quality.    This  left  no  doubt  of 
their  power  to  produce  if  continuous  labour  were  available.  They 
were  therefore  thrown  back  upon  the  East  Indies,  which  always 
had  produced  considerable  quantities  of  cotton,  chiefly,  however, 
of  certain  rather  low  qualities  ;  and  upon  the  West  Indies,  which 
did  formerly  produce  it,  and  can  again,  in  any  quantity,  and  of 
very  superior  quality,  on  certain  well-understood  conditions.  In 
the  East  Indies  labour  and  land  were  superabundant ;  although  in 
many  parts  where  the  cultivation  had  been  attempted,  there  were 
influences  of  climate,  or  other  causes,  in  operation,  which  had 
impeded  the  success  of  the  undertaking  ;  the  produce,  in  many 
instances,  being  also  too  small  to  supply  even  the  moderate  wants 
of  the  ryots.    Mr.  Smith  had  ah^eady  drawn  attention  to  the 
want  of  sufficient  communication  between  the  places  of  growth 
and  those  of  shipment,  and  had  pointed  out  the  absolute  neces- 
sity for  improvement  in  the  means  of  transit.  It  was  to  be  hoped 
that  the  time  was  approaching  when  the  power  of  supply  of  cotton 
!  from  India,  extending  over  vast  tracts  of  country,  from  Madras, 
and  the  Malabar  coasts  of  the  south,  in  a  northerly  and  north- 
I  westerly  direction,  towards  Surat  and  Bombay,  including  the 
districts  of  Berar,  Broach,  and  other  favourite  localities  for  that 
;  particular  culture,  would  be  developed  to  an  extent  commensu- 
rate not  only  with  the  present,  but  the  anticipated  consumption, 
i  He  saw  no  reason  to  despair  of  seeing,  in  due  time,  the  staple, 
;  general  quality,  and  improved  system  of  cleaning,  brought  to 
such  a  condition  as  to  approach,  if  not  equal,  the  quality  of 
i  American  upland  cotton.    This,  in  fact,  was  nearly  accomplished 
;  in  the  southern  provinces  of  Hindostan  and  in  the  island  of 
i  Ceylon.    It  must,  however,  be  borne  in  mind  that  China  had 
;  always  been  a  large  customer  to  India  for  cotton.    Existing  offi- 
i  cial  accounts  showed,  for  a  succession  of  years,  an  average  an- 
.  nual  export  from  Bombay  to  China  of  450,000  peculs,  equal  to 
60  million  pounds  weight,  and  it  had  been  sometimes  much  more. 
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He  would  now  turn  to  the  question  of  the  capability  of  the  West 
Indies  for  affording  supplies  of  cotton.  The  same  year  that  the 
United  .States  sent  us  8  bales,  the  West  Indies  supplied  above 
25,000  bales ;  and  those  supplies  continued  to  average  from 
30,000  to  40,000  bales  a-year,  until  gradually  swamped  by  the 
enormous  increase  in  the  United  States,  and  finally  almost  anni- 
hilated by  that  continued  increase,  and  the  effect  of  negro  eman- 
cipation. Most  of  the  West  India  islands  contributed  more  or 
less  of  cotton  in  those  days,  particularly  Jamaica,  with  its  four 
millions  of  acres.  If  a  line  were  drawn  from  east  to  west 
through,  or  a  little  below,  the  centre  of  the  island,  the  greater 
portion  south  of  that  line,  not  employed  for  other  purposes, 
would  produce  excellent  cotton.  There  were  also  many  parts 
north  of  that  line  which  would  also  produce  cotton,  but  the 
greater  portion  of  the  northern  half  of  the  island  was  too  hilly 
to  be  favourable  for  that  growth.  The  colony  of  British  Guiana 
was  formerly  the  favourite  spot  for  cotton  cultivation.  The 
cotton  of  Demerara  and  Berbice  was  admitted  to  be  second  only 
to  Sea  Island  in  quality ;  and,  within  the  last  few  days,  a 
sample  grown  in  Demerara  had  been  exhibited,  which  was  judged 
to  be  in  no  respect  inferior  to  Sea  Island.  Mr.  Sharp  then 
called  attention  to  the  capabilities  of  the  colony  of  British  Guiana. 
There  was  not  a  spot  in  the  world  more  capable  of  producing, 
in  perfection,  almost  every  x3i*oduct  of  the  tropics,  than  that 
splendid  colony.  With  an  extent  of  surface  of  75,000  square 
miles,  or  48  million  acres — a  soil  of  almost  unequalled  depth  and 
richness — vegetation  of  the  most  luxuriant  character — and  con- 
siderable facilities  for  communication  by  water,  and  to  some  ex- 
tent by  rail — there  was  no  limit  to  its  productive  powers,  and 
but  one  drawback — the  scarcity  of  labour.  Of  its  48  million 
acres  a  space  of  28  miles  square  would  yield  500,000  bales  of 
cotton  a-year.  As  to  the  special  advantages  of  this  colony  for 
the  growth  of  cotton,  there  was  a  coast  line  of  about  250  miles, 
stretching  from  the  river  Corentin,  the  boundary  of  Surinam  and 
Berbice  on  the  east,  to  the  river  Orinoco  on  the  west,  possessing 
for  cotton  cultivation  all  the  advantages  of  the  Sea  Island  district 
of  the  United  States.  Much  of  this  was  in  the  olden  time  laid 
down  in  cotton  of  superior  quality  ;  and  could  be  so  applied  again 
with  the  greatest  advantage,  and  without  prejudice  to  the  other 
products  of  the  colony  ;  since  the  coast  portion  of  it,  so  favour- 
able to  cotton,  was  not  so  well  adapted  for  the  production  of 
sugar.  Labour,  however,  was  wanting.  All  the  colonists  re- 
quired was,  the  removal  of  those  needless  and  vexatious  regula- 
tions which  had  seriously  impeded  immigration,  but  which  it  was 
now  to  be  hoped  will  be  done  away  with  for  the  advantage  of  all 
dasses  ;  and  the  men  of  Manchester  must,  if  for  their  own  sakes 
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only,  lend  their  strenuous  aid  to  accomplish  that  end.  He  (Mr. 
Sharp)  feared  that  the  measures  of  government  had  been  on  this 
point  too  much  influenced  by  the  representation  of  those  who 
propagated  a  belief  that  all  measures  for  promoting  the  immigra- 
tion of  labour  into  the  colonies  had  been  so  many  steps  in  the 
direction  of  absolute  or  virtual  slavery.  He  did  not  think  that 
there  were  ten  men  in  the  British  dominions  who  desired,  or  who 
would  not  most  strenuously  resist,  any  step  that  should  promote 
a  renewal  of  that  system." 

It  was  with  the  cotton  as  with  many  other  branches  of  manu- 
facture— the  tyranny  of  the  continental  rulers  drove  it  into  Eng- 
land. About  the  end  of  the  sixteenth,  or  the  beginning  of  the 
seventeenth  century,  it  was  carried  from  the  Netherlands  to  Eng- 
land by  Protestant  refugees.  The  earliest  mention  extant  of  the 
manufacture  is  to  be  found  in  the  "  Treasures  of  Traffic,"  pub- 
lished in  1641,  from  which  it  would  appear  that  even  then  Man- 
chester was  the  head-quarters  of  cotton  spinning.  Little,  how- 
ever, is  known  of  the  actual  quantity  of  cotton  imported  into 
England  till  about  the  year  1697,  when  it  amounted  to  nearly 
two  millions  of  pounds.  No  great  increase  in  the  importation 
is  observable  until  after  the  invention  of  the  eight-handed  spinner 
by  Hargreaves  in  1765,  and  the  jenny  of  Arkwright,  the  patent 
for  which  was  obtained  in  1769.  From  1770  to  1780  the  annual 
average  import  was  somewhat  more  than  five  millions  of  pounds ; 
but  in  the  interval  between  1770  and  1780,  a  method  of  sphinuig 
was  invented  by  Crompton,  combining  the  separate  excellencies 
of  the  methods  of  Arkwright  and  Hargreaves,  and  the  average 
annual  import  almost  immediately  rose  to  upwards  of  30  millions. 

In  spite  of  the  war  then  raging,  it  continued  steadily  to  in- 
crease, and,  at  the  beginning  of  the  present  century,  amounted 
to  upwards  of  56  millions.  From  1800  to  1820  the  amount  im- 
ported was  nearly  tripled,  the  number  of  pounds,  in  the  latter 
year,  being  upwards  of  152  millions,  of  which  India  contributed 
about  one-seventh.  From  1820  to  1825  the  total  annual  amount 
taken  in  England  for  consumption  increased  from  150  to  200 
millions,  while  the  supply  from  India  had  decreased  from  about 
22  to  19  millions.  In  1831  the  total  supply  from  all  quarters 
amounted  to  273  miQions  of  pounds,  while  that  from  India  had 
^idvanced  only  to  about  24  millions.  From  that  time  till  the 
present,  the  increase  of  supply  from  all  quarters,  with  the  ex- 
ception of  Brazil,  has  steadily  increased ;  but,  proportionably, 
the  increase  has  been  greater  from  India  than  from  any  other 
country.  Take,  for  instance,  the  cases  of  the  United  States  of 
America  and  India,  and  compare  the  imports  into  England  from 
these  countries  in  the  year  1831  with  the  average  annual  imports 
for  the  thirteen  years  ending  1846.    In  1831  the  quantity  im- 


426    COTTON"  EXPORTS  EEOM  GEEAT  BEITAIN  TO  INDIA. 


ported  from  the  United  States  amounted  to  somewhat  less  than 
220  millions  of  pounds,  and  that  from  India  to  about  24  millions. 
The  average  yearly  import  from  the  United  States,  during  the 
thirteen  years  ending  1846,  was  380  millions,  while  that  from 
India  amounted  to  upwards  of  61  millions.  In  the  next  thirteen 
years  ending  with  1858,  the  imports  of  cotton  from  India  aver- 
aged more  than  136  million  pounds  per  annum.  We  may  thus 
safely  conclude  that,  from  1831  to  1846,  the  annual  supply  from 
the  United  States  had  increased  only  in  the  proportion  of  seven  to 
five,  while  that  from  India,  during  the  same  period,  had  increased 
in  the  proportion  of  five  to  two.  Another  remark  ought  to  be, 
attended  to,  that,  while  from  1820  to  1831,  the  annual  supply 
of  cotton  from  America  had  nearly  tripled  itself,  that  from  India 
had  been  almost  stationary.  Ileasoning  from  these  data  alone, 
it  would  appear  that  any  vast  increase  to  the  supply  at  pre-' 
sent  received  from  America,  is  not  to  be  expected,  while  a  very 
considerable  increase  may  be  looked  for  from  India.  ISTor  is 
there  any  other  country  that  can  compete  with  India  for  the 
growing  demand.  The  supply  from  Brazil,  as  we  have  already 
remarked,  has  declined ;  that  of  the  West  Indies  has  been  on 
the  whole  about  stationary,  that  of  Egypt  and  Turkey,  it  is  true, 
is  on  the  increase,  but  so  slightly  as  to  prove  that  the  capabili- 
ties of  these  countries  for  producing  cotton  are  at  present  nearly 
taxed  to  the  utmost. 
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Years. 

Maiaufactured  Cottons. 

Yam. 

Total. 

Pb 
Annua 

ICE. 

t  Aver. 

Yards. 

lbs. 

Bbs. 

lbs. 

Up- 
land. 

Surat. 

1840  

145,083,799 

27,203,212 

16,013,708 

43,216,920 

6 

4f 

1841  

145,881,219 

27,352,729 

13,144,648 

40,497,377 

6^ 

4f 

•  1842  

155,506,914 

29,157,546 

12,050,839 

41,208,885 

61 

4 

1843  

215,862,174 

40,474,158 

16,802,958 

57,277,116 

4f 

3f 

^  1844  

239,493,471 

44,905,026 

22,084,132 

66,989,158 

4| 

3f 

1845  

229,260,682 

42,986,378 

16,823,846 

59,810,224 

4| 

3 

1846  

231,694,439 

43,442,707 

24,193,923 

67,636,630 

41 

3f 

1847  

149,414,176 

28,015,158 

15,688,997 

43,704,155 

6§ 

4i 

1848  

185,375,540 

34,757,914 

17,991,526 

52,749,440 

4i 

3^ 

1849  

269,833.885 

50,593,853 

21,096,702 

71,690,555 

5* 

3i 

1850  

284,537,862 

53,350,849 

20,303,013 

73,653,862 

7? 

5J 

1851  

323,930,636 

60,736,994 

24,400,116 

85,137,110 

5f 

4 

1852  

312,473,351 

58,588,753 

23,049,210 

81,637,963 

5| 

3f 

1853  

321,413,627 

60,265,055 

23,392,329 

a3,657,384 

5f 

3| 

1854  

478,750,717 

89,765,759 

25,094,439 

114,860,198 

m 

4 

1855  

424,631,817 

79,618,466 

27,447,590 

107,066,056 

31 

1856  

423,304,389 

79,369,573 

23,085,680 

102,455,253 

6 

4g- 

1857  

419,266,233 

78,612,419 

20,027,859 

96,459,323 

7i 

5^ 

1858  

791,547,041 

173,150,915 

36.782,583 

209,933,498 

6i, 

4iJ 

*  Includes  Ceylon  and  Singapore  previous  to  1848  ;  not  having  been 
separately  defined  in  the  Official  Keturns  earlier  than  1849.    The  weight 
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The  annexed  return  gives  the  imports  of  cotton  goods  and 
yarns  into  one  Presidency,  that  of  Bombay,  for  the  last  three 
years. 

Comparative  Statement  of  Imports  of  Grey  Goods  and  Yarns  into  Bom- 
bay, from  January  to  December,  in  1857,  1858,  and  1859.  ^ 


Description  of  Goods. 


Grey  Domestics  Pieces 

„    Cambrics    „ 

„    Jacconets    „ 

Long  Cloths  

Madapoliams  

„    Mulls   „ 

„    Printers   „ 

„  Shirtings   

„    T  Cloths   „ 

Mule  Twist,  No.  20's   lbs. 

)         >y        )>    ^^'S   jj 

>  J,    40'S  5, 

,  „  „  50's  and  upwards  „ 
Water  Twist  „  20's   „ 

>  J7  )f   ••  J> 

y         ?j         J)  40'S  

,      „      „  50's  and  upwards  „ 


1857. 


115,642 
10,303 

401,175 
825 

529,629 
43,669 

1,526*056 
255,124 
243,760 
341,700 
694,415 
211,080 
619,210 
707,270 
166,760 
34,080 


1858. 


174,761 
12,981 
654,690 
105,309 
878,034 
172,642 
83.457 
1,556,314 
921,471 
744,220 
965,000 
868,020 
304,521 
1,253,510 
1,961,390 
279,820 
58,670 


1859. 


179,264 
17,395 

1,140,496 
153,717 
578,896 
284,232 
114,556 

2,469,316 
910,391 
464,640 
925,095 

1,900,532 
888,446 

1,391,075 

3,220,205 
951,795 
120,060 


The  cost  of  producing  cotton  yarns  in  India  (the  original  seat 
of  cotton  manufactures)  is  exactly  the  same  now  as  it  was  in 
1812,  whilst  in  England  the  cost  has  been  reduced  63  per  cent., 
or  to  nearly  one-third  of  the  cost  in  1812. 

The  following  is  a  comparative  statement  of  the  cost  of  En- 
glish and  India  cotton  yarn  in  1812  and  1830,  furnished  by  the 
late  Mr.  John  Kennedy,  of  Manchester,  to  the  Parliamentary 
Committee  on  East  India  Affairs,  and  continued  to  1858  by  Mr. 
David  Chadwick  of  Salford. 


of  the  Cotton  Goods  Exported  to,  as  well  as  Imported  from,  India, 
from  the  impossibility  of  ascertaining  the  specialities  of  different  quali^ 
ties,  is  merely  put  forward  as  an  approximate  estimate ;  every  care  has, 
however,  been  taken  to  arrive  at  as  fair  a  conclusion  as  possible.  The 
determination  is,  in  the  first  instance,  based  on  calculations  approximately 
showing  that  each  yard  of  Manufactured  Cloth  sent  to  India  weighs 
on  an  average  3|  oz. ;  and  with  respect  to  the  Goods  Imported  from 
India,  that  these  weigh  3.09  lbs.  per  piece. 
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Cotton  Yarns  made  in  England. 


Yarn. 
Nos. 

Hanks  per  day 
per  spindle.  ; 

Price  of  Cotton  and 
Waste  per  lb. 

Labour  per  lb. 

1812. 

1830. 

1858. 

1812. 

1830. 

1858. 

1812. 

1830. 

1858. 

40's 
60's 
80's 
lOO's 
120's 
150's 
200's 
250's 

2. 

1.75 

1.5 

1.4 

1.25 

1. 
.75 
.05 

2.75 

2.5 

2. 

1.8 

1,65 

1.33 

.9 

.6 

2.75 

2.5 

2. 

1.8 

1.65 

1,33 

.9 

.6 

s.  d. 

1  6 

2  0 
2  2 
2  4 
2  6 

2  10 

3  4 

4  0  1 

s.  d. 

0  7 
0  10 

0  111 

1  If 
1  4 
1  8 
3  0 

3  8 

s.  d. 

0  6 

0  n 

0  9 

0  11 

1  3 

1  9 

2  6 

3  6 

s.  d. 

1  0 

1  6 

2  2 

2  10 

3  6 
6  6 

16  8 
31  0 

s.  d. 

0  n 

1  oi 

1  n 

2  2i 
2  8 
4  11 
11  6 
24  6 

s.  d. 

0  5 

0  8 

1  3 

1  8 

2  0 

3  6 
6  0 

18  0 

COTTON  YAENS  MADE  IN  ENGLAND. 


COTTON  YAENS  MADE  IN  INDIA. 


Yarn. 
Nos. 

Cost  per  R). 

Price  of  cot- 
ton &  waste 
per  R).  1812 
to  1858. 

Labour  per 
lb.  1812  to 
1858. 

Cost  per 
To.  1812 
to  1858. 

1812. 

1830. 

1858. 

s.  d. 

s.  d. 

s.  d. 

S.  d. 

S.  d. 

S.  d. 

40's 

2  6 

0  11 

0  3 

3  4 

3  7 

60's 

3  6 

1  m 

1  H 

0  3i 

5  81 

6  0 

80's 

4  4 

2  6f 

2  0 

0  4i 

8  10-1 

9  3 

lOO's 

6  2 

3  4| 

2  5 

0  5'^ 

11  11 

12  4 

120's 

6  0 

4  0 

3  3 

0  5 

16  0 

16  5 

150's 

9  4 

6  7 

5  3 

0  6 

25  0 

25  6 

200's 

20  0 

14  6 

8  6 

0  6 

44  7 

45  1 

250's 

35  0 

28  2 

21  6 

0  8 

83  4 

84  0 

A  good  idea  of  the  progress  of  the  trade  in  cotton  goods  in 
India,  will  be  obtained  by  a  glance  at  the  table  on  the  next  page 
This,  and  the  table  at  page  426,  have  been  compiled  under  the 
authority  of  Dr.  Forbes  Watson  of  the  India  House. 
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Value  of 
Cotton  Yarn,  and 
Manufactures. 

Computed 
value  of 
Cotton  and 

Piece 
Goods  Im- 
portedfrom 
India  toGt. 
1  Britain. 

■--1  OO  (M  Oi  CO 
<M  CO  O  CO  CO 

T*-  lo  t-  CO  o 

NO   RETURNS.  gVSfSl^f 
*H  c^co'^n  <N 

Declared 
value  of 
Exports 
from  Great 
Britain  to 
India.* 

C005C<JTt*(NeC>0i0-^i0C0;;;^OC0^^JCC0CD 
C0-^t>-'-<05C0G0r0t>-O'-l(M(MC0C0t^^Cp^;r 

w"^-"a"t£co*■o"rH•^co't£bf  CO  CD  jCcd'o  ^ 
CO co"co"co ■^''TtTTtTof co'co" Ti<  US'*  lo  co o lO co o 

All  Parts. 

Total. 

m 

iS 

lC»C^t^OCOCOOO'-'COOCOCDOCCt>»OSt>- 
in^SocOCCCOC^COGiCDCOGOTt^t-COkOTtH 
CO'^-^Co;Hr-^t>(M  O  O  CO^CO  CO  (N  CO^O^KS  CC 

rt<  O  CO  O CO  C5  Gi -J      ^  as               O  CD  b-  ; 
'^COCCvOCOl>.CDCOO_rf<'^CO  CO^CO^b-^OO^O^CO^ 

rCi-Tco'cjrcrco"  crTccTri^'"  i-T  r^c^Cicoc^cS'^^ 

CDOOiOt-COt^CDb-b-COiLOCOOt-^^CjCO 

T-^coTW(^^T-l■r-^■r-^■r-iT-(■I-^(^^(^^(^l(N■l-H(^^co<^^ 

Raw 
Cotton. 

m 

;r 

159,182,311 

194,255,879 
189,910,980 
202,501,768 
164,477,317 
126,277,550 
169,080,831 
160,317,295 
168,631,466 
165,665,220 
226,473,683 
253,552,831 
262,908,174 
197,761,765 
173,780,192 
237,180,049 
319,653,524 
260,354,052 

Piece  Goods. 

Tf<cDTt<ascoco<Mcoiocot-xn<MmcDco»oio 

rt<rJ<C5C0T-(C0OC0»0b-t>.Oi-ilC^C0C0C005 
OiXOrt^rtiCOCOajaiOCOCOCOin  rJi^i-i  o  o 

CD    vo  csT  CO*"  c<r  co"  co"  cc"  o~  CO  oT  Tt**  c<r  CO  TjT  00  T-T  : 

»0  lO  »C  Oi  CO  O  1-t  b- CO  05  b- CO  CO  CO      tH  O  (M  • 

cq^iO  Oi^c3\'.'0^iq^co^co  co  r>^05^cq^oi^w^05^»> -^o^ 
cd"t^c£i~cD"co  crTfc^co'iff  lO  ^jTijo^ccTirrirf  in  crTccT 

Pieces. 

t>.r-^OC<ICDC0C0C0C<>OC00iOC0THt^05\n 
i-IT)<05Q5COTHt>.r-(XOCOlOt>.(MO'<*<0(Nb- 
"^^      P.      P. '^^ 

cd^Tf'ic  (^^t>^TH'a^l-^"TH~t^^(^^cD"^-^'l>^uf  b-rrfTccT  ' 

b- O  b- o:)  CO  O  <M  lO      5<J  »-»  Tt<  CO      00  05  CD  1-1 

T-(  05  co_^cd^tj<_k5  cs^^^o^co^o  (^^^cq  ■rw^(^l_^rH 

Other  Parts. 

Raw 
Cotton. 

i 

<3iC5T)HT-lO5(M-*iCCNTHCDb»C0C0(N»^t^CO 
OSCOt^OOCDt^CMOiTfH-rfiolOCOCNCOCOC^CO 
1-1  lO  CO^lO  CO  lO^-^  "TjH^C^CO  <M  OS^rf  CO  r> '^OS  CO 

c^QO  (^^co'~o'co"cf  co'^of  co*'o"»o  iH"ofi>."co  co  : 

b- -H  CO  O lO  CO  •rH  O  <M       CO      O           lO  o  • 
tH  CO  Ci^CO  CO  CO  O  Oi  CO^O  Oi  t>.  CO  CO  CO^t-^'<#^CD_ 

co" co"  co" co~  lo  io~  co"  co"  lo"  co"    i-T  vo  co"  co"  Oi  b-"  co" 

CO  T-(       CO                                     tH                      rH  Tt( 

Piece 
Goods. 

Pieces. 

CCCOCOCOCOOOi-iOQOOlOCb-COTt^TtiCOCOCD 

b-a5cot*-r-(<M»ocDO'^iHioinicica50'^ 

«>  i-H  CO  tH^ CO  Ci  CO  QO  T-i^OO^CO^O^'TtJ^TH  O  tH^O  tH 

CO  Nrc?rio"cD"io~co"ao"T}rco"co  co"o  o"co"co"io  co"  •' 
cococot^coajco'<*T-(Oiococococ<JCOcoco  • 

b^  iO^  vn  C0_^      CO  CO^  O:^  rH^      O  CO^  CO  O  O  C0_  1-^ 

(N"co"(N"co"co"crco'co"T-r  C^Tt-T  co'(>ri-rco"co"co"o^ 

China. 

Raw 
Cotton. 

i 

50,433,490 
62,098,629 

108,294,460 
80,197,721 

101,100,422 
77,749,581 
74,970,163 
62,196,060 
96,119,905 
52,445,222 
77,050,629 

160,717.651 
75,671,742 
55.777,008 

i  45,893,923 
56,691,112 
48,784,561 
20,524,119 

Piece 
Goods. 

Pieces 

C005lOOCOi-4t>COb-QOCOOOCOiHOt>"<#0 
CO  OS  CO  CO  CO  »0  iH  T-l  CO  CO  CO -i-t  O  CO  lO       CO  CO  • 
"^^CO^rjH^TjH^O  CO^Ci^t^CO  05  C0_^tH^Q0  CD^O^CO  CO  05  : 
CO' Oi  00  CD  O"  TjT  td~  oT  tH~  00  lO"  CD"  co"  co"  riT  CO  ocT 

—        -r-l  -rj*                    CO        -r^  CO 

Great  Britain. 

Raw 
Cotton. 

1 

!i 
1 

COT-tCDCDCOt^rtl005t^COCO'^Oit^OCDl>.CO 
C0THrJ<COC0CJiTf<Tj<T-llOOiC0CiC0COi-lCO'*lO 

co_^  t^^^co^Tjj^co^^co^c^^b-  ic  co^b*  CO  cs     in^io^o^co  b^ 
cd"  ;^"  b"."  r-T  o"  b-"  TjT  r-T  co~  o"  CO     o"  co"  co" th"  o"  r-T  co" 
b-.^coocob-t^ooc:iTt<ocooO'^t^*-'Coo:> 
ii^io  co_^o^iH^T-i  oc^coco<^T-icoT-(mt>.TtiGoco 

vo  c(rco"co"co"co"i-H"Ttrb^o"i-r-p-r^  oo"o5  o  co  b>rar 

C0THt-a5»O'^O5O5COi-(-<3<00C0COiHb-lCO:)C0 
T-tT-t       tH  tH  rH  I-H  CO  tH  tH 

Piece 
Goods. 

Pieces. 

OOTtl(MCDO'<#Ot*l>COeOT}<CDT-lt*00<'Nl050 
THTt<COlOlOCOT-(COi-ll^OOCDCOCOCOO"*CO 
Cq^OS^Oi^T^^OS^CO  OO5C005rtl05  00  C0t>.C0O0i"^ 
CD" Oi" lO" co" co" TtT co" lO" N." CO  CO  Co" Ci" tjT O  o" Co" t*h" CO" 

Tficocooco05CicooT-(rt<^OcoiOT-icooT-< 

C0i-tiMT-(r-(C0C0iHi-(r-li-iO»TjHCOC0f-iT-<T-(TH 

O-r-iC0C0Tt<l0CDt^C0ClOi-ic<ic0'*ii0C0t^C0 

COCOCOOOCOCOCDCOCOOOCOOOCOaOQOaOOOCOOO 
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Proportionate  Consumption  of  British  Cotton 
Goods. 


Note. — This  table  was  calculated  for  about  the 
year  1852,  but  a  marked  progress  has  been  made 
in  the  last  ten  years. 


Russia— Northern  Ports   ,.. 

Southern  Ditto  

Sweden   

Norway  

Denmark  (including  Iceland)  

Prussia  

Mecklenburg  Schwerin  

Hanover   

Oldenburg  and  Knaphausen   

Hanseatic  Towns   

Heligoland   

Holland  

Belgium  

Channel  Islands  

France   

Portugal  Proper  

Azores   

Madeira  

Spain— Continental  and  Balearic  Islands   

Canary  Islands   

Gribraltar  

Italy,  &c.— Sardinian  Territories  

Duchy  of  Tuscany  

Papal  Territories   

Naples  and  Sicily   

Austrian  Territories  

Malta  and  Gozo  

Ionian  Islands  

Kingdom  of  Greece   

Turkish  Dominions  and  Egypt  

Tunis  

Algeria  

Morocco,  &c  

Eastern,  Western,  and  Southern  Africa^  with  the 
African  Ports  on  the  Red  Sea,  Cape  Verde,  As- 
cension, and^St.  Helena  Islands   

Mauritius   

Aden  

Persia   

Continental  India,  with  the  contiguous  Islands 

Islands  of  the  Indian  Seas — J ava  

Philippine  Islands 

China  

Hong  Kong  

Japanese  Islands   

British  Settlements  in  Australia  

South  Sea  Islands  

British  North  America  

British  West  India  Islands,  and  Guiana   

Honduras  (British  Settlements)   

Foreign  West  Indies— Cuba  

Porto  Rico  

Guadalope  

Martinique  

„  Curacoa  


Popula. 
tion. 


67,000,000 
3,000,000 
2,864,831 
1,050,132 
2,900,000 
15,726,820 
20,000 
2,003,200 
241,000 
384,000 
2,000 
2,444,550 
2,533,538 
143,126 
36,897,152 
4,530,000 
271,416 
90,000 
14,357,210 
200,000 
17,024 
4,890,000 
1,275,000 
2,500,000 
7,500,000 
7,835,000 
120,000 
208,100 
1,000,000 
26,100,000 
100,000 
2,000,000 
15,000,000 


10,000,000 
101,469 

40,000 
13,750,000 
150,000,000 
5,000,000 
2,500,000 
360,000,000 
20,000 
25,000 
2,695,000 
600,000 
2,456,046 
944,800 
14,600 
600,000 
461,200 
120,839 
135,000 
31,000 


Total 
Value  of 
Exports. 


774,699,053  23,374,792 


68,810 


613,325 
129,992 
635 

5,68b,( 
448,265 
344,155 

1,129,799 
278,634 

1,040,521 
18,880 
749,252 
395,026 
56,865 
384,464 
4,917 


11,978 


Value 
per  head 

of 
Exports 
to  each 
Country. 


£ 

£  s. 

d. 

180,249 

0 

0 

13,750 

0 

0 

54,637 

0 

0 

54,430 

0 

1 

Oi 

101,158 

0 

0 

8i 
Of 

27,245 
60 

0 

0 

0 

0 

Of 

147,420 

0 

1 

o  Pity  A  or>A 

0,064,380 

7  19 

7 

2 

2,247,178 

0  17 

111 

Si 

299,236 

0 

1 

48,292 

0 

0 

6| 

155,710 

0 

0 

1 

664,363 

0 

3 

0 

49,552 

0 

3 

7f 

17^684 

0 

4 

0 

86,133 

0 

0 

H 

65,275 

0 

6 

6 

403,670 
306,783 

23  14 

2| 

0 

1 

3 

368,113 

0 

5 

9k 

159,776 

0 

1 

Si 

361,523 

0 

0  Hi 

341,469 

0 

0  loS 

140,991 

1 

3 

6 

86,060 

0 

8 

3 

108,058f 

0 

2 

2 

2,466,108 

0 

1  10^ 

0   0  1 


0  12; 
15  7: 
0   0  3 


0  0 
0  1 
0  2 
0  0 
13  18  7| 


0  7  8^ 
0  0  Oi 
0  6  1- 
0  8  4: 
3  17  lOi 
0  12  9i 
002; 


0   7  8| 
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Countries. 


Brought  forward  

(Foreign,  West  Indies)— St.  Thomas  .... 

French  Guiana  

Dutch  ditto  

Hayti   ,..r  

United  States  of  America  

California,  Mexico,  and  Central  America  , 

New  Granada  , 

Venezuela   , 

Ecuador   

Brazil  

Uruguay   

Buenos  Ayres  ,  ,  

Chili . 


Bolivia  

Peru   

Falkland  Islands   

Greenland,  and  Davis  Straits. , 


Total  

Estimated  Consumption  of  Cotton  Manufactures  in 
Great  Britain  and  Ireland  


Totals  for  the  World* 


!  Total 
D^«„i«    (  Value  of 
*ll  Cotton 
I  Exports. 


774,699,053 
8,000 

236,000 
860,000 
27,000,000 
8,000,000 
28,000 
1.267,962 
500,000 
6,000,000 
860.000 
100,000 
1,600,000 
1,500,000 
2,000,000 
12,000 
20,000 


Value 
per  head 
of 

Exports 
to  each 
Country, 


£  £ 
23,374,792 

295,708  36  19  3J 


1,031 
76,474 
4,182,901 
754,547 
293,731 
158,923 
19,569 
1,788,366 
264,442 
255,508 
593,085 

658,315 
200 


825,690,745  32,712,002 
27,512,687  21,224,494 


853,203,432 


53,937,396 


0  0  1 

0  19: 

0  3  1 

0  1  lOt 

10  9  9.1 

0  2  6 

0  0  9: 

0  5  11^ 

0  6  Ij 

2  11  li 

0  7  4i 

0  "6  6; 

0  0  4 


0  15  5 


0   1  3| 


Peogsess  of  the  Manufactuee  of  Cotton  Fabeics  in  the 
United  States. 

It  was  estimated  a  few  years  ago  by  the  Secretary  of  the 
Treasury  of  the  United  States,  upon  the  basis  of  the  census  of 
1840,  and  other  sources  of  enquiry,  that  the  capital  invested  in 
the  production  of  cotton  in  North  America  was  S800,000,000, 
(£160,000,000);  the  bulk  of  which  was  1,200,000  slaves,  at 
S500  each.  The  number  of  slaves  is  now  about  3,200,000 ;  but 
I  do  not  know  how  many  are  engaged  in  cotton  cultivation. 

If  the  §800,000,000  of  capital  produce  an  average  crop  in  ten 
vears  of  2,137,000  bales  per  year,  he  shewed  that  it  would  take 
$100,000,000  (£20,000,000)  of  capital  to  produce  267,125  bags. 
This  calculation  was  made  on  an  estimate  of  cotton  at  10 
cents  (5 d.  per  pound),  and  whenever  it  gets  over  that,  the  in- 
crease in  the  price  of  labour  is  so  great  that  it  would  require 
more  than  the  $100,COO,000  to  produce  the  267,125  bags ;  and 
when  it  gets  below  the  10  cents,  then  the  inducement  is  not  so 
great  to  increase  the  production. 

*  Eeprinted  from  Ellison's  Handbook  of  the  Cotton  Trade, 
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In  1825,  the  total  consumption  of  raw  cotton  in  the  fac- 
tories of  the  Union  amounted  to  only  80,000  bales,  or  about 
30,340,000  lbs.  In  1835,  this  quantity  increased  to  216,000  ;  in 
1845,  it  was  estimated  at  390,000;  in  1851,  at  550,000;  and 
finally,  in  1860,  it  had  Id  creased  to  about  978,000  bales. 

The  following  table  gives  the  consumption  in  the  American 
factories  since  1839, 

Statement  of  the  quantities  of  Cotton  consumed  by  and  in  the 
hands  of  Manufacturers  in  the  United  States,  in  each  year  end- 
ing 31  August,  from  1839  to  1860. 


Year. 

1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 


Bales. 

276,018 
291,193 
297,288 
267,850 
325,129 
346,744 
389,006 
422,597 
427,967 
531,772 
518,039 


lbs. 

104,682,000 
111,961,000 
112,750,000 
101,584,000 
123,308,000 
131,506,000 
178,404,000 
160,274,000 
162,310,000 
201,680,000 
196,472,000 


Year. 

Bales. 

1850 

487,769 

1851 

550,000 

1852 

603,000 

1853 

671,009 

1854 

610,571 

1855 

593,584 

1856 

652,739 

1857 

702,138 

1858 

595,562 

1859 

927,650 

1860 

978,048 

lbs. 

184,990,000 
208,593,000 
228,693,000 
254,312,411 
232,016,980 
225,561,920 
248,040,820 
266,812,440 
278,958,520 
370,800,000 
391,219,200 


The  manufacture  of  cotton  fabrics  has,  therefore,  more  than 
trebled  in  twenty-one  years,  and  has  now  nearly  reached  the  con- 
dition of  that  of  Great  Britain  in  1831.  The  perseverance  and  com- 
mercial intelligence  of  the  Americans  have  enabled  them  to  open  up 
important  markets  for  their  cotton  manufacture,  where  hitherto  it 
was  unknown.  American  cotton  fabrics  appeared  for  the  first  time 
in  the  Liverpool  markets,  in  competition  with  the  British,  in  1846. 
Increasing  quantities  are  now  sent  to  the  Indian  and  China 
markets.  The  exportation  of  American  cotton  goods  to  Canton 
dates  as  far  back  as  the  year  1827,  but  its  value  at  that  time  was 
only  estimated  at  g9000,  or  about  £1,848 ;  since  then  it  has  been 
rapidly  increasing,  and  in  the  year  ending  the  30th  of  June, 
1851,  the  export  to  that  city  was  valued  at  $1,894,418,  or  about 
£388,997,  forming  a  little  more  than  41  per  cent,  of  the  value  of 
the  tea  imported  into  the  United  States  from  China.  This  extra- 
ordinary rapid  growth  of  the  cotton  manufacture  in  the  United 
States,  notwithstanding  the  high  price  of  labour,  clearly  indi- 
cates that  the  other  economic  conditions  for  the  successful  prose- 
cution of  this  branch  of  industry  are  of  the  most  favourable 
character.  America  is  rich  beyond  example  in  coal ;  has  the 
power  to  produce  cheap  iron  ;  is  in  possession  of  the  raw  cotton ; 
and  has  the  most  complete  system  of  canals,  railways,  and  navi- 
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gable  rivers,  whicli  give  her  facilities  of  communication  and 
transport  equal  perhaps  to  England  itself. 

Consumption  of  Cotton  in  the  United  Statej5,  compared  with  the  total  Crop, 


Year, 
1854-5 
1853-4 
1852-3 
1851-2 
1850-1 
1849-50 
1848-9  , 
1847-8  , 
1846-7  , 
1845-6 
1844-5 
1843-4  , 
1842-3 
1841-2  . 


Crop. 
2,847,339 
2,930,027 
3,262,882 
3,105,029 
2,355,257 
2,096,706 
2,728,596 
2,347,034 
1,778,651 
2,100,537 
2,394,503 
2,030,409 
2,378,875 
1,683,574 


Cousura'd 
593,584 
610,571 
671,009 
603,029 
404,108 
487,769 
518,039 
531,772 
427,907 
422,597 
389,006 
346,744 
325,129 
267,850 


Year. 
1840-1 
1839-40, 
1838-9  . 
1837-8  < 
1836-7 
1835-6  , 
1834-5  . 
1833-4  . 
1832-3  . 
1831-2  , 
1830-1 
1829-30. 
1828-9  , 
1827-8 


Crop. 
1,634,945 
2,177,835 
1,360,532 
1,801,497 
1,422,930 
1,360,725 
1,254,328 
1,205,394 
1,070,438 
987,477 
1,038,848 
976,845 
857,744 
720,593 


The  quantity  consumed  by  and  in  the  hands  of  manufacturers.  North  of 
Virginia,  for  a  series  of  years,  was  as  follows : — 


Bales. 

1853-4   610,571 

1852-3   671,009 

1851-2   603,029 

1850-1   .404,108 

1849-50  487,769 

1848-9   518,039 

1847-8   531,772 

1846-7   427,987 

1845-6   422;597 

1826-7  


Bales. 

1844-5    389,006 

1843-4   346,744 

1842-3    325,129 

1841-2   267,850 

1840-1   297,288 

1839-40   295,193 

1838-9   276,018 

1837-8   246,063 

1836-7   222,540 


Bales. 

1835-6    236,733 

1834-5   216,888 

1833-4   196,413 

1832-3    194,412 

1831-2   173,800 

1830-1   182,1421 

1829-30  126,512 

1828-9    118,852 

1827-8   120,593 

..103,483 


The  following  is  an  estimate  merely  for  the  consumption  South  and  West 
of  Virginia,  but  believed  to  be  reliable  : — 


1854. 

1853. 

1852. 

1851. 

1850. 

1849. 

1848. 

Bales. 

Bales. 

Bales. 

Bales. 

Bales. 

Bales. 

Bales. 

North  Carolina 

20,000 

20.000 

15,000 

13,000 

20,000 

20,000 

15,500 

South  Carolina 

12,000 

10,000 

10,000 

10,000 

15,000 

15,000 

6,000 

23,000 

20,000 

22,000 

13,000 

27,000 

20,000 

6,000 

6,000 

5,000 

5,000 

4,000 

6,000 

7,000 

5,000 

Tennessee  .... 

6,000 

5,000 

7,000 

8,000 

12,000 

12,000 

12,000 

On  the  Ohio,  &c. 

38,000 

30,000 

16,000 

12,000 

27,500 

35,500 

30,500 

Total  to  Sept. . 

105,000 

90,000 

75,000 

60,000 

107,500 

110,000 

75,000 
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In  1859  the  United  States  raised  the  largest  cotton  crop  on  re- 
cord, 3,851,418  bales,  being  737,519  bales  over  1858;  911,962 
bales  over  1857,  and  323,636  bales  over  1856.  The  evil  of  Ame- 
rican monopoly  is  evident  from  the  fact,  that  in  'New  Orleans 
the  average  price  of  the  year  1859,  for  all  qualities,  was  11|  cents 
per  pound,  against  llf  cents  per  pound  in  1858.  So  that  al- 
though the  crop  yielded  an  excess  over  1858  of  737,519  bales, 
the  cotton  planter  realized  ^th  of  a  cent  more  upon  every  pound 
that  we  consumed.  As  we  received  from  America  924,817,416 
pounds  of  cotton,  the  planter  realized  on  this  nearly  a  quarter 
of  a  million  sterling  !  over  the  previous  year's  prices. 

From  1839  to  1849,  our  average  import  of  American  cotton 
was  2,125,555  bales,  at  5Jd.  per  pound ;  from  1849  to  1859* 
the  annual  average  was  2,994,047  bales  at  6Jd.  per  pound ;  that  is, 
in  spite  of  an  enormously  increased  consumption,  we  have  paid  for 
ten  years  past  an  increase  in  price  of  IJd.  per  pound.  During  the 
past  ten  years  we  have  consumed  8,684,484  bales  more  cotton 
than  during  the  preceding  ten  years,  and  allowing  400  pounds  only 
per  bale,  equals  3,473,795,200  pounds,  which  at  l\d.  per  pound, 
the  average  excess  of  price  above  the  previous  ten  years,  amounts 
to  £17,368,976  sterling  paid  over  and  above  what  it  would  have 
cost  at  the  rate  ruling  in  the  ten  previous  years.  We  have  con- 
sumed therefore,  annually,  during  the  past  ten  years^  about  41 
per  cent,  more  cotton  than  during  the  previous  decade,  and  have 
paid  at  the  rate  of  23  per  cent,  more  for  it,  owing  to  our  present 
dependence  upon  one  main  source  of  supply.  Competitive  markets 
should  therefore  be  found,  and  either  India  or  Africa  can  fur- 
nish them. 

America  grew  737,519  bales  more  cotton  in  1859  than  in  1858 ; 
but  we  only  received  209,286  bales  out  of  that  increase.  Ame- 
rica consumed  927,000  bales  in  1859,  against  595,562  bales  in  the 
previous  year  ;  and  France  and  the  continent  1,002,151,  against 
780,489  bales  in  the  same  time.  All  the  cotton  grown  was  con- 
sumed, and  with  the  rapid  increase  now  going  on  in  the  number 
of  our  spindles,  as  well  as  on  the  continent,  and  in  the  States,  it 
is  certain  that,  even  with  a  progressive  increase  in  the  crops,  we 
shall  find  ourselves  in  arrear. 

Even  with  the  increased  supply  of  2,019,252  bales,  this  does 
not  all  represent  cotton.  The  infamous  practice  of  adulteration 
is  said  to  range  from  12  to  35  per  cent.  Taking  it  at  only  12J 
per  cent.,  our  import  of  American  cotton  is  only  1,766,846,  while 
our  import  of  sand  and  rubbish  is  equal  to  252,400  bales  in 
weight,  which,  at  65d.  per  pound,  is  equal  to  about  three  million 
sterling^  ^paidfor  A77ierican  soil. 
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Comparative  statement  of  supply  and  consumption  of  Cotton,  in  millions 

of  bales. 


Supply. 


Years. 

U.S.  Crops. 

Other 
Countries. 

Total 

.    ^  S 

xn          O  r-=i 

<^ 

^  -go 

1844 
xoto 

2,030 
2!394 

539 
455 

2,569 
2,849 

o 

00,000 
70,000 
!  an  ex( 
430,00 

1846 

2,100 

345 

2455 

1847 

1,778 

442 

2,220 

.2 

1848 

2,347 
2,728 

427 

2,774 

1849 

467 

3,195 

o 

• 

1850 

2,096 
2,355 

629 

2,725 

m 
t— 1 

1851 

600 

2,955 

1852 

3,105 

660 

3,765 

O 

1853 

3262 

810 

4,072 

1854 

2,930 

582 

3,512 

o 

^  if 

1855 

2,850 

700 

3,550 

m 

Bales. 

29,975 

6,656 

36,641 

i-H        CO  o 

Consumption. 


Years. 

England. 

Rest  of 
Europe. 

U.  States. 

Total. 

1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 

1,435 
1,577 
1,564 
1,106 
1,505 
1,587 
1,513 
1,663 
1,862 
1,935 
1,967 
2,101 

719 
784 
814 
700 
679 
895 
900 
955 
1,150 
1,169 
1,173 
1,195 

346 
389 
422 
427 
531 
518 
487 
404 
603 
671 
610 
594 

2,500 
2,750 
2,800 
2,233 
2,715 
3,000 
2,900 
3,022 
3,615 
3,775 
3,750 
3,890 

Bales. 

19,815 

11,133 

6,002 

36,950 
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Cotton  Tactoeies  or  the  United  States  in  1854. 


f 

No.  Es- 

States. 

tablish- 
ments in 
opera- 
tion. 

Capital 
invested. 

Bales 
Cotton. 

Value  of 
all  Raw 
Material. 

Value  of 

entire 
Products. 

Dollars. 

Dollars. 

Dollars. 

Maine   

12 

3,329,700 

3,351 

1,573,110 

2,596,356 

New  Hampshire  

44 

10,950,500 

83,026 

4,839,429 

8,836,619 
196,100 

Vermont   

9 

202,500 

2,243 

114,415 

'  Massachusetts   

213 

28,455,630 

223,607 

11,289,309 

19,712,461 

Rhode  Island   

158 

6,675,000 

50,713 

3,484,579 

6,447,120 
4,257,522 

Connecticut    

128 

4,219,100 

39,483 

2,500,062 

New  York   

86 

4/176,920 

37,778 

1,985.973 

3,591,989 

New  Jersey  

21 

1,483,500 

14,437 

666,645 

1,199,524 

Pennsylvania   

208 

4,528,925 

44,162 

3,152,530 

5,322,  62 

Delaware   

12 

460,100 

4,730 

312,068 

638,439 

Maryland   

24 

2/236,000 

23,325 

1,165,579 

2,120,504 
1,486,384 

Virginia   

27 

1,908,900 

17,785 

828,375 

North  Carolina   

28 

1,058,800 

13,617 

9,929 

531,903 

831,342 

South  Carolina  ...   

18 

857,200 

295,971 

748,338 

Georgia  

35 

1,736,156 

20,230 

900,419 

2,136,044 

Florida   

80,000 

600 

30,000 

49,920 

Alabama   

12 

651,900 

5,208 

237,086 

382,260 

Mississippi  

2 

38,000 

430 

21,500 

30,500 

Louisiana   

Texas  

Arkansas  ...   

3 

16,500 

1/0 

8,975 

16,637 

Tennessee   

33 

669,600 

6,411 

297,500 

510,624 

Kentucky   

8 

239,100 

3,760 

180,907 

273,439 

Ohio  ...   

8 

4  270 

Michigan   

Indiana   

2 

43,000 

i  675 

28,220 

*42,400 

Illinois   

Missouri   

2 

102,000 

2,160 

86,446 

142,900 

loAva  

Wisconsin   

California   ;   

Dist.  Columbia   

1 

85,000 

960 

67,000 

100,000 

Total   

1,094 

74,511,031 

641,240 

34,835,056 

61,869,184 

The  total  number  of  hands  employed  was  92,286,  of  whom 
33,150  were  males,  and  59,136  were  females.  The  highest  wages 
per  month  were  S32  14  cents  for  males,  and  $13  60  cents  for 
females  ;  and  the  lowest,  SIO  03  c.  for  males,  and  $5  for  females. 

According  to  an  article  by  Dr.  Daniel  Lee,  pulDlished  in  the 
J\ gricultural  Section  of  the  Patent  Re2:)ort  for  1852-53,  the 
average  crop  of  cotton  in  the  United  States  was  then  esti- 
mated at  3,000,000  of  bales,  of  400  lbs.  each.  In  1821  the  ex- 
port was  only  124,893,000  lbs.,  while  in  1849  it  had  increased  to 
1,026,602,000  lbs.  These  figures  show  an  advance  of  more  than 
800  per  cent,  in  twenty-eight  years,  and  the  prospect  is  that  the 
demand  will  equal,  if  it  do  not  exceed,  the  supply  for  many  years 
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to  come.  Dr.  Lee  thinks  that  the  United  States  have  the  lanri 
and  eUmate  most  desirable  for  the  annual  growth  of  9,000,000  of 
bales,  and  that  they  will  probably  have  the  labour  and  capital 
needed  for  the  economical  production  of  such  crops.  At  half  a 
bale  per  acre,  only  18,000,000  of  acres  would  be  planted  to  rea- 
lize the  crop  named,  while  the  four  States  of  Georgia,  Alabama, 
Mississippi,  and  Texas  contain  four  times  that  number  of  acres 
of  choice  cotton  lands. 

On  the  1st  January,  1845,  there  were  the  following  principal 
factories  in  Lowell. 

1.  The  Merrimack  Company,  established  in  1823,  with  a  capi- 
tal of  £400,000,  having  five  mills  and  print  works,  1,300  looms, 
and  41,600  spindles.  The  operatives  employed  were  550  males, 
and  1,250  females.  The  articles  made,  prints  and  sheetings, 
ISTos.  22  to  40.  The  weekly  statistics  shewed  cotton  used,  135 
bales ;  cotton  wrought,  56,000  lbs. ;  quantity  produced,  250,000 

«  yards  ;  quantity  dyed  and  printed,  210,000  yards  ;  5,000  tons  of 
coal  used  per  annum  ;  200  cords  of  wood,  and  13,000  gallons  of 
oil. 

2.  Lawrence  Company,  established  1833,  with  a  capital  of 
£300,000,  has  five  mills,  950  looms,  and  32,640  spindles.  It 
employed  170  males,  and  900  females.  It  manufactures  printed 
cloths,  sheetings  and  shirtings,  ISTos.  14  to  30.  It  used  180  bales 
of  cotton  per  week,  which  was  wrought  into  65,000  lbs.  per 
week,  made  into  210,000  yards  per  week.  The  other  companies 
were  the  Boott  Company,  having  four  mills,  with  910  looms, 
and  32,036  spindles  ;  the  Massachusetts  Company,  with  four 
mills,  904  looms,  and  28,288  spindles.  The  Hamilton  Company, 
with  three  mills  and  print  works,  608  looms,  and  22,144  spindles. 
The  Appleton,  Suffolk,  and  Tremont  Companies,  each  having 
two  mills,  with  400  looms,  and  11,000  to  12,000  spindles.  The 
total  capital  invested  was  £2,050,000.  The  number  of  mills 
thirty-three,  exclusive  of  print  works,  &c.,  6,305  looms,  205,076 
spindles ;  operatives,  2,000  males  and  6,320  females  ;  cotton  used 
per  week,  1,175  bales  ;  cotton  wrought,  464,000  lbs. ;  quantity  of 
fabric  produced,  1,500,000  yards  ;  coal  used  per  annum,  12,000 
tons  ;  wood,  3,000  cords  ;  oil,  65,500  gallons. 

The  medium  produce  of  a  loom  No.  14  yarn  is  44  to  45  yards 
per  day ;  of  'No.  30  yarn,  30  yards.    The  average  produce  per 
spindle  1  1-lOth  yard  per  day.    The  bales  of  cotton  consumed 
per  annum  in  all  the  factories  (assuming  half  to  be  upland  and 
■    half  New  Orleans  and  Alabama)  of  361  lbs.  each  is  66,837  ;  cotton 
'    wrought  per  annum,  24,128,000  lbs.;  cotton  cloth  made  per  annum, 
75,873,200  yards.    A  pound  of  cotton  averages  3  1-5  yards. 
100  lbs.  of  cotton  will  produce  89  lbs.  cloth.    Average  wages  of 
males,  clear  of  board,  §0.70  per  day.    Average  wages  of  females, 
I        YOL.  II.  Gr  Q 
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clear  of  board,  S1.75  per  week.  Average  amount  of  wages  paid 
per  month,  $138,500 ;  consumption  of  starch  per  annum,  800,000 
lbs. ;  consumption  of  flour  for  starch  in  mills,  print  works,  and 
bleaching  per  annum,  4,000  barrels. 

The  following  return,  based  partly  on  the  official  census,  gives 
the  number  of  mills  and  spindles  in  each  of  the  New  England 
States  using  cotton  wholly,  leaving  out  all  of  those  engaged  in  the 
manufacture  of  works  for  satinets,  merino  shirts,  mousselaine  de 
laines,  and  shawls  of  mixed  materials,  of  which  it  forms  a  com- 
ponent part. 


Mills. 

Looms. 

1850, 

1840. 

15 

3,439 

113,900 

29,736  . 

40 

12,462 

440,401 

195,173 

165 

32,655 

1,288,091 

665,095 

12 

345 

31,736 

7,254 

166 

28,233 

624,138 

518,817 

109 

6,506 

252,812 

181,319 

Total  1 

1 

507 

82,640 

2,754,078 

1,597,394 

This  shows  a  very  considerable  increase  of  production,  being 
nearly  ninety  per  cent,  in  the  number  of  spindles  in  one  section 
of  the  country  only. 

The  Cotton  manufacture  generally  in  the  United  States,  ac- 
cording to  the  census  of  1850,  was  thus  stated ; — 


JSTo.  of  factories    1,094 

Capital  invested    $74,501,031 

Bales  of  cotton  used   641,240 

Tons  of  coal  consumed    121,099 

Value  of  the  raw  material  used      . .       . .  $34,835,056 

Hands  employed  (of  whom  33,150  males)    . .  92,286 

Wages  per  month                                 ..  Sl,357,192 

Value  of  entire  products    $61,869,184 

Yards  of  sheeting,  &c.  made          . .       . .  763,678,407 
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Statement  exhibiting  tlie  quantity  and  quality  of  Cotton  exported 
annually  from  the  United  States,  from  1821  to  1852,  inclusive,  and  the 
average  price  per  pound. 


Years. 


1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 


Sea  Island, 
lbs. 


1 1,344,066 
11,250,635 
12,136,688 
9,525,722 
9,665,278 
5,972,852 
15,140,798 
11,288,419 
12,833,307 
8,147,165 
8,311,762 
8,743,373 
11,142,987 
8,085,937 
7,752,736 
7,849,597 
5,286,971 
7,286,340 
5,107,404 
8,779,669 
6,237,424 
7,254,099 
7,515,079 
6,099,076 
9,389,625 
9,388,533 
6,293,973 
7,724,148 
11,969,259 
8,236,463 
8,299,656 
11,738,075 


Other  kindfl- 
Ibs. 


113.549,339 
133,424,460 
161.586,582 
132,843,941 
166,784,629 
198.562,563 
279,169,317 
199,302,044 
252,003,879 
290,311,937 
268,668,022 
313,471,749 
313,555,617 
376,631,970 
379,606,256 
415,781,710 
438,924,566 
588,665.957 
408,516,808 
735,161,392 
523,966,676 
577,462,918 
784,782,027 
657.534,379 
863,516,371 
538,169,522 
520,925,985 
806,556,283 

1,014,633,011 
627,145,143 
918,937,430 

1,081,492,564 


Total— lbs. 


124,893,405 
144,675,095 
173,723,270 
142,389,063 
176,449,907 
264,535,415 
294,310,115 
210,590,463 
264,837,186 
298,459,102 
276,979,784 
322,215,122 
324,698,604 
384,717,907 
387,358,992 
423,631.307 
444,211,537 
595,952,297 
413.624,212 
743,941,061 
530,204,100 
584,717,017 
792,297,106 
663,633,455 
872,905,996 
547,558,055 
527,219,958 
814,274,431 

1,026,602,269 
635,381,604 
927,237,089 

1,093230,639 


Value 
Dollars. 


20,157,484 
24,035,058 
20,445.520 
21,947,401 
36,846,649 
25,025,214 
29,359,545 
22,487,229 
26,575,311 
29,674,883 
25,289,492 
31,724,682 
36,191,105 
49,448,402 
64,961,302 
71,284,925 
63,240,102 
61,556,811 
61,238,982 
63,870,307 
54,330,341 
47,593,464 
49,119,806 
55,063,501 
51,739,643 
42.767,341 
53,415,848 
61,998,294 
66,396,967 
71,984,616 
112,315,317 
87,965.732 


Av.Cost 
per  lb 
Cents. 


16.2 
16.6 
11.8 
15.4 
20.9 
12.2 
10 
10.7 
10 
9.9 
9.1 
9.8 
11.1 
12.8 
16.8 
16.8 
14.2 
10.3 
14.S 
8.5 
10.2 
3.1 
6.2 
8.1 
5.92 
7.81 
10.34 
7.61 
6.4 
11.3 
12.11 
8.05 


N.  SARGENT,  Register, 
Treasury  Department,  Register's  Office,  Jan.  5, 1853. 


I  may  add  to  this  official  statement  tlie  following  additional  par- 
ticulars, as  far  as  they  can  be  ascertained ;  the  average  price  per 
lb.  will  be  found  at  page  445. 


Years. 

Total  Cotton  Exported. 

Total  Value. 

lbs. 

Dollars. 

1853  

1,111,510,370 

109,456,404 

1854  

987,833,106 

93,596,220  i 

1855  

1,008,424,601 

88,143,844 

1856  

1,351,431,701 

128,382,351  j 

1857  

1,048,282,475 

131,575,859  ^ 

1858  

1,118,624,012 

131,386,661  ! 

1859  

1,383,802,574 

159,137,296  | 

410    EXPOET  AKD  PEICES  OP  UNITED  STATES  COTTON", 

The  average  price  of  the  season  1858-59,  at  New  Orleans,  for 
all  quantities  of  cotton,  was  11|  cents,  per  pound  against  llf 
cents  in  1857-58,  and  12J  cents  the  year  previous.  The  average 
weight  of  the  bales  received  there,  was  458  lbs.  in  1859,  and 
460  lbs.  in  1858.  The  aggregate  weight  of  the  cotton  received 
there,  was  in  1859,  812,629,484 lbs. 

The  table  on  the  preceding  page  includes  three  decennial 
periods ;  and  if  we  calculate  the  averages  for  each  of  these 
periods,  we  shall  obtain  the  following  very  interesting  results : 

1st  Period.  2nd  Period.  3rd  Period. 

1821  to  1830.  1831  to  1840.  1841  to  1850. 

Average  price  per  lb.  13.3  cents. . .  12.4  cents.  . .  8.19  cents. 
Total  value  in  pounds 

sterling   £5,268,055  ..  .£10,858,441  ..£11,364,677. 

Total  number  of  lbs.  203,488,362  ...  425,732,992  . .  699,478,799. 

The  exportation  of  raw  cotton  from  America  increased,  there- 
fore, from  1831  to  1840,  to  the  extent  of  209  per  cent,  over  the 
preceding  ten  years ;  from  1841  to  1850,  by  343  per  cent,  over 
the  same  period  ;  and  by  164  per  cent,  over  the  ten  years  end- 
ing 1840.  The  exportation  of  1851  compared  with  that  of  1821, 
shews  an  increase  of  743  per  cent.,  and  compared  with  1859, 
the  enormous  increase  of  1107  per  cent.  And  as  the  United 
States  supplies  more  than  three- fourths  of  all  the  raw  cotton 
consumed  in  Europe,  the  production  of  cotton  fabrics  has  pro- 
bably increased  in  the  same  ratio,  or  perhaps  even  in  a  greater. 
This  is  without  question,  one  of  the  most  important  social  facts 
presented  by  the  history  of  modern  commerce,  as  it  shows  an 
undoubted  and  considerable  improvement  in  the  physical  con- 
dition of  a  large  section  of  the  human  race. 

The  growth,  transport,  and  diflPusion  of  cotton  and  its  manu- 
factured products  have  been  more  extensive  than  that  of  any  other 
staple. 


V; 

I 
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Table  showing  the  value  of  Cotton  Fabrics,  of  American  manu- 
facture, Exported  from  the  Umted  States  from  1826  to  185a 


Year. 

Total  Value 
of  Fabrics, 

Mean  Values 
of  Exports. 

Year. 

Total  Value 
of  Fabrics. 

Mean  Values 
of  Exports. 

1826 

1827 

V\JO,OZ\j  I 

1828 

/?OQQ  Clio 

1  Q/1  O 

OKfi  1^1) 
DOUjlOl  / 

-PA71  /1 7/1 

1  oon 

lozy 

ZD  I  jOZO 

1  Q4A 

OoOjliU 

1830 

ZOOyOLiJ 

ooDjOoo, 

1  001 

ZZ  /,  1  oO 

71 1  99PC 

947  ft'^d 

oiDjUyo 

1  ooo 

d.Qft  Ann  . 

j:)O\J[jfZ0± 

±04*0 

1  1  QQ  1  Ql  \ 

7QQ 

/II  A  1  QQ 

1  Q/1Q 

j-o-iy 

QQQ  QPi7  1 

1  OOK 

loOU 

yDo,oo/ ) 

1836 

456,461  ' 

1851 

1,479,249]' 

1837 

568,741 

1852 

1,534,430 

1838 

737,317  > 

£618,647 

1853 

1,753,780) 

£1,409,194 

1839 

607,303 

1854 

1,107,103 

1840 

723,415  J 

1855 

1,171,436 

1856 

1,393,462^ 

1857 

1,223,035 

£1,248,932 

1858 

l,130,30lj 

I  also  append  a  statement  of  the  value  of  Cotton  Goods  Im- 
ported into  the  United  States  during  fourteen  years,  ending  on 
the  30th  June  (after  deducting  the  re-exportations),  and  the 
amounts  of  duties  accruing  on  the  same  for  part  of  the  time  : 

Value.  Duties. 

1844    $13,236,830  $4,850,731 

1845    13,360,729  4,908,272 

1846    12,857,422  4,865,483 

1848    17,205,417  4,166,673 

1849    15,183,759  3,769,565 

1850    19,681,612  4,896,278 

1851    21,486,502  5,348,695 

1852    18,716,741  4,895,327 

1853    27,731,313 

1854    33,949,503 

1855    21,609,861 

1856    30,572,352 

1857    33,128,901 

1858    20,810,159 


442  DNITED  STATES  MANUEACTTJEE  OE  COTTON"  EABBICS. 

The  Hon.  Philip  Allen,  senator  from  Ehode  Island,  furnished 
the  Secretary  of  the  Treasury  in  America  recently,  with  some 
useful  memoranda  relative  to  native  manufactures.  He  esti- 
mated the  amount  of  cotton  consumed  in  the  United  States 
during  the  year  ending  August  31,  1855,  at  673,584  bales,  of 
which  80,000  bales  were  consumed  in  Virginia  and  the  States 
south  of  it. 

About  701,465,764  pounds  of  yarn  were  spun  from  cotton 
in  England  during  the  year  ending  January  1,  1855,  of  which 
440,168,131  were  exported,  and  the  balance  retained  foT  home 
consumption.  The  quantity  of  yarn  produced  in  the  United 
States  is  stated  at  230,736,000  pounds.  The  average  value  of  a 
pound  of  cotton  manufactured  is  twenty-eight  cents,  making  a 
total  for  the  manufacture  of  1855  of  g640,406,080.  The  value 
of  cotton  manufactures  exported  was  §5,857,181.  The  imports 
of  cotton  manufactures  retained  for  consumption  were  valued 
at  §18,385,327.  The  total  supply  of  cotton  goods  for  domestic 
consumption  was  valued  at  §77,134,226. 

The  average  weight  of  cotton  prints  is  six  yards  to  the  pound. 
The  weight  of  foreign  prints  is  about  the  same.  It  thus  appears 
that  the  raw  cotton  necessary  to  produce  a  yard  of  calico,  or  of 
domestic,  costs  between  one  and  a  half  and  two  cents. 

Twenty-eight  print  works  were  enumerated,  producing  over 
3000  pieces  per  week.  The  average  number  of  cotton  yarns 
spun  in  the  United  States  is  said  to  be  30  or  32.  The  average 
number  spun  in  G-reat  Britain  is  60.  Sixty-one  pounds  of 
drugs,  dyes  and  other  auxiliary  materials  are  used  in  a  great 
cotton  manufacturing  establishment,  of  which  thirty-two  are 
American  and  twenty-nine  of  foreign  production. 

At  the  Augusta  Cotton  Manufactory,  Georgia,  nearly  sixty 
thousand  yards  of  calicoes  are  spun  weekly,  consuming  about  fifty 
bales  of  cotton,  of  four  hundred  pounds  each.  There  are  about 
8000  spindles  and  260  looms  in  operation,  and  the  company  find 
it  difficult  to  execute  with  promptness  the  orders  they  receive 
for  manufacturing  goods. 

The  home  consumption  of  America  was  in  1854  about  539,000 
bales ;  that  of  England,  1,472,000  ;  that  of  France,  363,000.  All 
the  rest  of  Europe  together  consume  about  as  much  as  France. 
England,  therefore,  uses  up  more  than  one-half  of  all  the  cotton 
raised  on  the  earth ;  but  all  the  people  of  Great  Britain  and  her 
dependencies  do  not  use,  it  is  said,  as  many  manufactured  cotton 
goods  as  those  of  the  United  States. 

The  people  of  the  United  States  consumed  in  1856,  cotton 
goods  of  the  value  of  about  $90,000,000  (£18,000,000) ;  of  these 
they  imported  $24,000,000,  and  manufactured  the  remainder. 

In  Great  Britain,  the  weight  of  cotton  consumed  in  the  coun- 
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try  in  1856,  was  238,548,000  lbs. ;  in  1857,  171,096,350  lbs.  In 
the  United  States,  the  quantity  of  domestic  cotton  consumed 
was  stated  in  Hunt's  Merchants'  Magazine,  to  be  for  1857,  819,936 
bales,  or  377,171,560  lbs.  The  cotton  goods  imported  were  equal 
in  weight  to  100,000,000  lbs.  of  cotton.  Thus,  more  than  double 
the  cotton  was  consumed  in  the  United  States  that  was  taken  by 
Great  Britain. 

We  have  hence  the  fact  that  the  United  States,  at  22  per  cent, 
higher  tax,  consumed  double  the  weight  of  cotton  per  head  that 
the  English  took  free  of  tax. 


Estimate  of  the  amount  of  Cotton  consumed  in  the  States  south 
and  west  of  Virginia,  and  not  included  in  the  receipts  at  the 
ports. 


Total  to  September  1..  • 

On  the  Ohio,  &c  

Total  to  September  1... 

1852, 

1853. 

1854. 

1855. 

Bales. 
15,000 
10,000 
22,000 
5,000 
7,000 
16,000 

Bales. 
20,000 
10,000 
20,000 
5,000 
5,000 
30,000 

Bales. 
20,000 
12,000 
23,000 
6,000 
6,000 
38,000 

Bales. 
18,500 
10,500 
20,500 
5,500 
4,000 
26,000 

75,000 
1856. 

90,000 
1857. 

105,000 
1858. 

85,000 
1859. 

Bales. 
22,000 
15,000 
25,000 
6,500 
7,000 
42,000 

Bales. 
25,000 
17,000 
23,000 
5,000 
9,000 
38,000 

Bales. 
26,000 
18,000 
24,000 

8,000 
10,000 
39,000 

Bales. 
29,000 
20,000 
26,000 
10,000 
13,000 
45,000 

117,000 

117,000 

125,000 

143,000 
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The  following  statement,  tnken  from  the  New  Yorh  Shipping 
List,  furnishes  a  detailed  account  of  the  local  consumption,  in- 
cluding what  is  accidentally  destroyed  by  fire,  &c. 


ears. 

North  of  Virginia. 

Elsewhere. 

'  Total. 

Bales. 

Bales. 

Bales. 

XOOO-DJm  • 

4  vJU,  ^  iO 

1  fi7  4*?^ 

XVJ4  j'iOO 

iJ £1  i  jDOl 

lOO  i -Do* • 

110,0  /  / 

1856-57.. 

665,718 

154,218 

819,936 

1855-56.. 

633,027 

137,73  2 

770,739 

1854-55.. 

571,117 

135,295 

706,412 

1853-54.. 

582,284 

144,952 

737,236 

1852-53.. 

650,393 
588,322 

153,332 

803,725 

1851-52.. 

111,281 

699,603 

1850-51.. 

386,429 
476,486 

99,185 

485,614 

1849-50.. 

137,012 

613,498 

1848-49.. 

504,143 

138,342 

642,485 

1847-48.. 

523,892 

92,152 

616,044 

If  we  add  for  1859,  the  stocks  in  the  interior  towns  1st  Sep- 
tember (say  8,600  bales),  the  quantity  detained  in  the  interior 
(say  9,000  bales),  and  that  lost  on  its  way  to  market,  to  the 
crop  received  at  the  shipping  ports,  the  aggregate  will  show,  as 
near  as  may  be,  the  amount  raised  in  the  IJnited  States  the 
past  season — viz.,  in  round  numbers,  4,017,000  bales  (after  de- 
ducting 12,300  bales  new  crop  received  this  year,  1859,  to  the 
1st  September),  against — 


Bales. 
1858  . .  3,247,000 
1857  3,014,000 
1856  ..  3,335,000 


Bales. 
1855..  3,186,000 
1854..  3,0(10,000 
1853..  3,360,000 


Bales. 
1852..  3,100,000 
1851..  2,459,000 
,1850..  2,212,000 


1849..  2,840,000 
1848..  2,357,000 


As  showing  the  range  of  prices  of  standard  articles  of  Ameri- 
can make,  I  cite  a  few  instances. 

The  Merrimack  prints,  the  prices  of  which  are  given  in  the 
Hon.  A.  Appleton's  pamphlet  on  Lowell,  have  been  for  upwards 
of  thirty  years  the  same  in  quality.  Their  prices  have  ranged  as 
follows : 

The  average  price  per  yard  in — 

Cents.  Cents.  Cents- 

1825  was  23.07  1840  was  12.09  1850  was  9.24 
1830  „  16.36  1845  „  10,90  1855  „  9.16 
1835  „  16.04 
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Tlie  Lawrence  C.  sheetings  and  Suffolk  drills  are  other  ar- 
ticles the  quality  of  which  has  not  varied.  I  give  the  average 
price  for  each  five  years,  and  the  last  three  years. 


Prom 


1849-53 
1854-56 


Lawrence  C.  Suffolk 

Sheetings.  Drills. 

7.2  7.2 

8.0  7.2 


LawrenceC.  Suffolk 
Sheetings.  Drills. 

From  1834-38  11.2  12.0 
1839-43  8.4  8.8 
1844-48     7.6  7.8 

Table  showing  the  product  of  low  middling,  to  good  middling 
Cotton,  taking  the  average  of  each  year  for  twelve  years,  with 
the  receipts  at  jS"ew  Orleans,  and  the  price  per  bale,  and  total 
value,  in  each  year  ending  Slst  August. 


Total  Crop. 

Receipts  at 
New  Orleans. 

Average 
price  per 
lb. 

Average 
price  per 
bale. 

j  Value  of  the  Cot- 
ton  received  at 
New.  Orleans. 

Bales. 

Bales. 

Cent 

Dollars. 

Dollars. 

1848 

2,347,634 

1,213,805 

29 

35,200,345 

1849 

2,728,569 

1,142,382 

27 

30,844,314 

1850 

2,096,706 

837,723 

11 

50 

41,886,150 

1851 

2,355,257 

995,036 

11 

49 

48,756,764 

1852 

3,015,029 

1,429,183 

8 

34 

48,592,222 

1853 

3,262,882 

1,664,864 

9 

41 

68,259,424 

1854 

2,930,027 

1,440,979 

8f 

38 

54,749,602 

1855 

2,847,339 

1,284,768 

40 

51,390,720 

1856 

3,527,845 

1,759,293 

9 

40 

70,371,720 

1857 

2,939,519 

1,513,247 

m 

57 

86,255,079 

1858 

3,113,962 

1,678,616 

111 

52i 

88,127,340 

1859 

3,800,000 

1,774,298 

iij 

53 

92,037,794 

Total  12 
Years... 

34,964,769 

16,733,994 

716,471,474 

It  will  be  seen  that  the  last  was  the  highest  crop  of  cotton  yet 
produced  in  the  States,  and  the  average  of  the  twelve  years  gives 
an  annual  crop  of  2,913,730  bales.  More  than  one  half  of  the 
cotton  produced  comes  to  New  Orleans  for  shipment,  and  the 
cotton  sold  in  that  market  in  the  past  twelve  years  has  yielded  a 
gross  product  of  £143,294,300, 
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The  value  in  dollars  of  the  American  Manufactured  Cotton  Piece  Goods 
exported  from  the  United  States  in  each  of  the  last  20  years,  ending 
June  30,  was  as  follows : 


Twist,  Yani; 
and 
Thread. 


Dollars. 
17,465 
31,445 
43,503 
37,325 
57,312 
44,421 
14,379 
81,813 
108,132 
170,633 
92,555 
17,405 
37,260 
34,718 
22,594 


All  other 
Manufac- 
tures- 


Dollars. 
18,114 
192,728 
303,701 
250,361 
232,774 
170,156 
280,164 
255,799 
338,375 
327,479 
415,680 
335,981 
625,808 
571,636 
733,648 
471,875 
336,250 
384,200 
614,153 
1,800,285 


A  table  showing  the  number  of  Spindles  run,  and  the  annual  increase  of 
work  in  the  United  States. 


Years. 


1838. 
1839. 
1840. 
1841. 
1842. 
1843. 
1844. 
1845. 
1846. 
1847. 
1848. 


Number  of 
Spindles. 


1,422,000 
1,520,000 
1,530,000 
1,375,000 
1,674,000 
1,788,000 
2,004,000 
2,174,000 
2,267,000 
2,576,000 
2,800,000 


Numher  of  Yards 
Manufactured. 


469,200,000 
501,500,000 
504,900,000 
453,900,000 
552,500,000 
589,900,000 
661,300,000 
717,400,000 
748,000,000 
850,000,000 
918,000,000 


Increase  of 


Increase  of 


Number  of  ^^^^133,.^^  yards. 
Spindles. 


185,000 
98,000 
10,000 
Decrease. 
*97,000 
114,000 
216,000 
170,000 
93,000 
309,000 
224,000 


51,000,000 
32,300,000 
3,400,000 
Decrease. 

*32,300,000 
37,400,000 
71,400,000 
56,100,000 
30,600,000 

102,000,000 
68,000,000 


Total  number  of  Spindles  in  eleven  years   1,130,000 

Total  number  of  Yards  manufactured    6,966,600,000 

Total  increase  of  Spindles    1,516,000 

Total  increase  of  number  of  yards  manufactured    484,500,000 

Average  per  year : 

Number  of  Spindles  ,   21,920,909 

Number  of  Yards  manufactured   633,327,272 

Increase  of  Spindles    137,818 

Increase  of  number  of  Yards  manufactured    44,045,454 


*  Gain,  after  deducting  what  1841  lost. 
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Tlie  foregoing  and  following  tables  are  taken  from  an  article  on 
Cotton  by  Mr.  Dodger,  published  in  the  Scientific  American," 
of  JS'ew  York. 

A  Table  showing  the  number  of  Operatives  employed  by  the  principal 
Cotton  Manufacturing  Establishments  in  the  United  States,  together 
with  the  amount  and  aggregate  amount  of  wages  paid  the  same  from 
1838  to  1848  inclusive. 


Years. 


Males. 


Females. 


Wages  of 
Females. 


Wages  of 
Males. 


Aggregate. 


1838. 
1839. 
1840, 
1841. 
1842. 
1843. 
1844. 
1845. 
1846. 
1847. 
1848. 


14,000 
15,000 
15,500 
13,800 
16,500 
17,000 
20,000 
22,000 
23,000 
25,000 
27,000 


47,000 
50,000 
52,000 
46,000 
55,000 
59,000 
66,000 
72,000 
75,000 
85.000 
95,000 


Dollars. 

9,287,200 
9,880,000 
10,275,200 
9,089,600 
10,868,000  ■ 
11,658,400 
13,041,600 
11,227,200 
14,820,000 
16,796,000 
18,772,000 


Dollars. 

4,368,000 
4,680,000 
4,836,000 
4,305,000 
5,148,000 
4,304,000 
6,240,000 
9,864,000 
7,176,000 
7,800,000 
8.424,000 


Dollars. 

13,655,200 
14,560,000 
15,111,200 
13,395,200 
16,016,000 
16,962,400 
19,281,600 
21,091,200 
21,996,000 
24,596,000 
27,196,000 


Total  aggregate  of  the  eleven  years— 

Males  employed   208,800 

Females  employed   702,000 

Dollars. 

Wages  paid  to  females   138,715,000 

Wages  paid  to  males   65,145,600 

Total  to  both    203,860,800 


Average  of  the  eleven  years — 

Males  employed    18,982 

Females  employed    63,818 

Dollars. 

Average  yearly  amount  paid 

to  females    12,610,472 

Ditto  ditto  to  males  5,922,327 
Ditto       ditto  total  to  both  18,532,800 


The  chief  manufacture  of  cotton  is,  as  we  have  seen,  in 
the  IN'ew  England  States,  and  it  is  only  within  ten  or  twelve 
years  that  cotton  manufactures  have  sprung  up  at  the  south. 
In  1851,  there  were  in  Georgia  40  cotton  mills,  working  60,000 
spindles,  and  using  45,000  bales  of  cotton  per  annum.  In  Ten- 
nessee, there  were  30  factories,  running  30,000  spindles  and  700 
looms,  and  using  15,000  bales.  In  Alabama,  12  factories,  work- 
ing 15,580  spindles  and  300  looms,  and  consuming  5000  bales  of 
raw  cotton.  Another  author  only  stated  the  factories  in  the 
Southern  States  in  1849  to  be  : 


STATES. 

Fac- 
tories. 

Spindles. 

Capital. 

Dollars. 

16 

36,500 

1,000,000 

36 

51,140 

121,600 

11 

16,960 

500,000 

30 

36,000 

100,000 
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statement  respecting  the  Tariff  duties  and  Custom  House  re- 
gulations applicable  to  American  Cotton  in  the  principal  Com- 
mercial Countries. 


Countries. 


Great  Britain . . . , 
France   

Spain   

E/Ussia  

Bremen  . . . . 

Sardinia  

Belgium  

Austria   

Sweden  &  Nor-  > 

way  ) 

Mexico   

Hamburgh  

Holland  

Two  Sicilies  . . . . 
British  'N.A.  Poss 

Denmark   

Portugal  

Tuscany  

Papal  States  . .  . . 
Cuba   


Quantities. 


220  fts. 

101  lbs. 

36  as. 
Ad.  valorem, 


101  lbs. 
Ad.  valorem. 

192t  fts. 


101  Sds. 

74.86  lbs. 
101  lbs. 


Rates  of  Duty. 


~1 


Free. 

In  national  vessels,  $3,72; 

in  foreign  vessels,  §6,48.* 
In  national  vessels, 79  Jcents ; 

in  foreign  vessels,  §1,85. 
18f  cents, 
f  of  1  ^  cent. 
Free. 
Free. 
Free. 

In  Sweden,  free ;  in  Nor- 
way, nearly  J  cent  ^  lb. 
SI, 50. 

i  of  1  ^  cent. 

Free. 

$8. 

Free. 

Free. 

21-5  cents. 
Free. 
10  cents. 

In  national  vessels,  19^;  in 
foreign  vessels,  27|  ^ 
cent,  on  a  valuation  of  g5. 


FEANCE. 

Cotton  constitutes  in  value  more  than  two- thirds  of  the  domes- 
tic exports  of  the  United  States  to  France.  By  virtue  of  the 
treaty  of  1822  it  is  imported,  like  all  other  "articles  of  the 
growth,  produce,  or  manufacture  of  the  United  States,'^  on  the 
same  terms,  whether  in  United  States  or  national  vessels  ;  but 
the  importation  must  be  direct,  and  the  origin  of  the  article  duly 
authenticated.  A  ministerial  decree  of  December  17,  1851,  en- 
larges the  provisions  of  the  treaty  relative  to  the  du^ect  voyage, 
so  far  as  to  extend  the  equality  between  the  vessels  of  the  two 

*  By  the  treaty  of  1832,  United  States  vessels  are  equalized  with  French 
vessels. 
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nations  when  importing  cotton,  even  should  the  American  vessel 
touch  at  a  British  port ;  but,  in  that  event,  the  captain  is  re- 
quired to  exhibit  a  certificate  from  the  French  Consul  at  that 
port,  stating  that  no  commercial  transaction  there  took  place. 

The  French  government  is  directing  its  efforts  to  the  develop- 
ment and  extension  of  the  cotton  culture  in  its  colonial  province 
of  Algeria.  To  that  end,  in  December,  1853,  an  aggregate  value 
of  20,000  francs,  in  prizes,  was  offered  by  the  Emperor  to  the 
most  successful  cultivator  of  cotton  in  that  province.  The  result 
is  announced  as  most  favourable.  In  December,  1854,  the  entire 
sum  was  divided  between  three  rivals,  whose  merits  were  judged 
equal — two  of  them  being  French  colonists,  and  one  an  Arab — a 
gold  medal  to  each  being  also  awarded.  To  the  meritorious  of 
the  second  rank  a  silver  medal  to  each  was  presented. 

The  cultivation  of  cotton  has  not  been  attended  with  the  same 
success  in  the  province  of  Algiers  as  in  the  province  of  Constan- 
tina,  and  more  especially  in  the  province  of  Oran  at  the  Sig, 
where  the  situation  is  particularly  favoured  by  climate  and  soil, 
so  that  nearly  four-fifths  of  the  cotton  raised  in  Algeria  is  the 
produce  of  that  province.  The  south  of  Algeria  and  the  Ziban 
would  produce,  with  proper  irrigation,  cotton  as  good  in  every 
respect  as  any  grown  in  America ;  but  water  is  rare  in  those 
districts.  However,  Artesian  wells  have  been  made  of  late,  with 
invariable  success,  in  those  parts  of  the  country,  and  luxuriant 
vegetation  is  the  necessary  consequence — 1387  cwt.  of  cotton,  of 
the  value  of  £4,227,  were  exported  from  Algeria  in  1857. 

In  1854,  1720  hectares  of  land  were  under  culture  with  cotton 
in  Algeria,  and  the  cotton  was  greatly  liked  by  the  French  manu- 
facturers. 

Next  to  Great  Britain,  France  is  the  largest  importer  of  Ame- 
rican cotton  ;  and  what  Liverpool  is  to  the  former,  Havre  is  to 
the  latter.  At  those  two  points  the  importations  are  concen- 
trated, and  thence  distributed  to  the  different  markets  of  either 
empire,  or  are  re-exported  to  foreign  countries.  The  re-expor- 
tations of  France  are  chiefly  to  Switzerland,  by  railway ;  after 
which  country  in  this  trade  come  Sardinia  and  Holland ;  small 
quantities  being  sent  also  to  Spain,  Austria,  and  Italy.  JSText  to 
the  United  States,  France  derives  her  supplies  of  cotton  from 
the  Levant ;  and  the  third  place  is  held  by  South  America. 

The  value  of  the  American  cotton  exported  to  France  in  the 
five  years  ending  with  1850  was  as  follows,  in  dollars : 


1846 
1847 
1848 


810,080,465 
10,381,318 
11,428,850 


1849 
1850 


$10,185,713 
14,395,449 
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The  annual  Commercial  Revue  "  of  Havre  gives  the  num- 
ber of  bales  of  cotton  imported  into  France  in  the  year  1852 
at  462,000,  in  round  numbers.  The  "  Tableau  General'*  states 
the  imports  at  188,917,099  lbs.,  the  bales  averaging  accordingly 
about  409  lbs.  each. 

The  following  table,  compiled  from  the  Havre  "  Commercial 
Revue"  for  1855,  shows  the  quantities  of  cotton,  in  bales'  im- 
ported into  France,  and  the  countries  whence  imported,  for  a 
period  of  five  years,  from  1851  to  1855,  both  inclusive  : 


Bales  of  Cotton  imported  into  France  from — 

Years. 

United 

Brazil. 

Egypt. 

Elsewhere. 

All 

States. 

Countries. 

1851  , 

295,400 

7,700 

18,500 

38,000 

359,600 

1852  

392,700 

6,000 

36,700 

26,900 

462,300 

1853 

389,000 

2,800 

33,000 

29,200 

454,000 

1854 

403,300 

2,000 

21,400 

16,300 

470,000 

1855 

418,600 

2,500 

30,700 

11,800 

463,000 

Estimating  the  bale  at  400  lbs.,  we  have  the  following  result, 
some  of  the  figures  of  which,  contrasted  with  those  derived 
from  official  sources  in  the  statement  given  on  the  next  page, 
present  striking  discrepancies. 

Tabular  comparative  statement  showing  the  quantities  of  Cot- 
ton, in  round  numbers,  imported  into  France,  and  the  Coun- 
tries whence  imported,  for  a  period  of  five  years,  from  1851 
to  1855,  both  inclusive. 


Years. 

Pounds  of  Cotton  imported  into  France  from— 

United  States. 

Brazil. 

Egypt. 

Elsewhere. 

All  Countries. 

1851... 
1852... 
1853... 
1854... 
1855... 

118,160,000 
157,080,000 
155,600,000 
172,120,000 
167,440,000 

3,080,000 
2,400,000 
1,120,000 
800,000 
1,000,000 

7,400,000 
14,680.000 
13,200,000 

8,560,000 
12,280,000 

15,200,000 
10,760,000 
11,680,000 
6,520,000 
4,720,000 

143,840,000 
104,920,000 
181,600,000 
188,000,000 
185,440,000 

Aggreg. 
Average. 

770,400,000 
154,080,000 

8,400,000 
1,680,000 

56,120,000 
11,224,000 

48,880,000 
9,776,000 

803,800,000 
160,760,000 

452 


COTTON  TEADE  OF  FEANCE. 


Comparative  Statement  showing  the  quantities  of  Cotton  im- 
ported into  France,  and  the  Countries  whence  imported,  from 
1851  to  1854,  both  inclusive.* 


Yean 

Cotton  imported  into  France  from — 

United  States. 

Elsewhere. 

All  Countries. 

Value. 

1851..  ibs. 

1852  

1853  

1854  

127,418,053 
171,235,021 
178,608,904 
174,929,557 

19,083,961 
17,042,0781 
19,537,722 
15,319,242 

146,402,014 
188,917,099 
198,146,626 
190,248,799 

$21,204,000 
27,528,000 
28,830,000 
27,900,000 

Aggregate  lbs. 
Aver.  4  years. 

652,191,535 
163,047,884 

71,383,003 
17,845,751 

723,574,538 
180,893,635 

$105,462,000 
26,365,500 

The  exports  of  cotton  from  the  United  States  to  France  were 
in  1855,  409,931  bales,  and  in  1856,  480,637  bales. 

The  importation  of  cotton  into  Havre,  during  the  year  1858, 
was  573,170  bales,  being  92,060  bales  more  than  in  1857.  The 
following  were  the  countries  whence  received. 

Bales. 

United  States    499,760 

Brazil   6,535 

Egypt   ■   24,781 

Other  Places    42,094 


573,170 

The  monthly  importations  were  47,764  bales,  and  the  monthly 
sales  43,705  bales. 

The  imports  of  raw  cotton  into  Bordeaux  from  British  Colonies, 
in  1857,  were  211  tons.  The  total  imports  into  that  port  in  the 
five  years  endiag  1857,  were  as  follows  : 


1853  ... 

1854  ... 

1855  ... 


Kilos. 

687,916 
548,453 
588,371 


1856 
1857 


Kilos. 

992,848 
855,347 


*  Compiled  from  "  Tableau  General  du  Commerce  de  la  France." 
fOf  which  amount  11,973,427  lbs.  were  from  Egypt  and  Turkey,  and 
930,516  lbs.  from  Brazil. 
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SPAIN. 

This  kingdom  takes  from  the  United  States  about  four-fifths  of 
all  her  cotton,  the  quantity,  during  the  five  years  ending  1855, 
reaching  an  average  of  thirty-four  million  pounds  per  annum,  and 
showing  an  increase  on  the  five  years  immediately  preceding. 
Next  to  the  United  States,  Spain  imports  cotton  from  Brazil, 
while  her  West  India  possessions  hold  a  third  rank  in  the  trade. 

The  quantities  of  Cotton  exported  from  the  United  States  to 
Spain,  according  to  United  States  Treasury  reports  in  the  years 
specified,  were  as  follows  : 


1851  Rs.  34,272,625 

1852   29,301,998 

1853   36,851,042 


1854  lbs.  35,024,074 

1855   33,071,795 

Average  (5  years)  33,704,292 


-  From  Cuba  the  same  years,  the  quantities  exported  to  Spain 
were  as  follows : 


1851  Ibs.13,415 

1852  300,225 

1853  138,625 


1854   a)S.l,489 

1855    37,262 

1856    63,075 


Prom  Porto  Eico,  the  exports  of  cotton  have  been  as  follows 

To  Spain. 


1850  Ibs,241,574 

1851  366,581 

1852  218,792 

1853  280,565 


ibs.315,083 
141,807 
240,552 


1854 
1855 
1856 
1857 


fbs.286,267 
237,499 
173,140 
276,310 


To  Spain. 

"No  data. 
No  data. 
lbs.28,040 
40,898 


Prom  Brazil,  for  the  years  1852-53,  and  1853-4,  the  quantities 
of  Cotton  exported  to  Spain  were  as  follows  : 

1852-  53  lbs. 2,291,578 

1853-  54   2,351,279 

Average  (2  years)    2,301,428 

Spain  imported  in  the  year  1857,  from  Countries  of  produc- 
duction,  26,136,881  lbs.  of  Cotton.  Of  which  quantity  there  was 
supplied  by 

United  States  lbs.  21,669,641  [  Porto  Eico  ......  lbs.  370,881 

Cuba    3,371,830    Venezuela   21,316 

.    Brazil   832,604 

;  Owing  to  the  serious  depression  of  trade,  only  90,000  bales  of 
cotton  were  brought  to  Barcelona  by  the  privileged  Spanish 
shipping  against  149,000  bales  in  1856. 
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The  imports  of  raw  cotton  and  manufactures  into  Spain  have 
been  as  follows  : 


Years. 

Cotton  Wool, 
cwts. 

Cotton  Yam. 
cwts. 

Manufactures, 
lbs. 

1851  

333,543 

63,109 

977,910 

1852  

351,430 

74.975 

832,663 

1853  

353,412 

83,800 

960,089 

1854  

368,659 

77,920 

918,486 

1855  

372,930 

81,766 

1,080,962 

1856  

599,005 

82,470 

1,107,327 

SWEDEI^. 

The  importation  of  cotton  in  1851,  according  to  Swedish  official  " 
authorities,  amounted  to  7,989,428  IIds.,  against  1,832,031  lbs.  in 
1841,  and  794,434  lbs.  in  1831.    In  1843,  these  authorities  show  ) 
an  importation  of  2,600,000  lbs.  against  9,883,572  lbs.  in  1853,  1 
which  latter  amount  exceeded  that  of  the  importation  of  1852  by 
1,247,041  lbs.,  and  that  of  1850  by  more  than  5,200,000  lbs., 
being  the  largest  of  any  preceding  year.    In  1848,  the  amount  ' 
was  8,074,020  lbs. 

In  1854,  2,409,648  lbs,  of  white  cotton  yarns  were  imported  1 
from  Great  Britain,  and  in  1855,  4,536,282  Ib^. ;  the  increase  being  i 
owing  to  the  lowering  of  the  duty  from  4  sk.  to  3  sk.  per  pound,  i 

The  imports  of  cotton  and  cotton  yarns  into  Grothenburg,  are 
stated  in  the  official  returns  to  have  been  in  : 


Years. 

Raw  Cotton. 
Swedish  Pounds.* 

Cotton  Yarn. 
Swedish  Pounds, 

1853   

1854   

1855   

1856   

1857   

7,000,000 
11,000,000 

8,630,000 
12,616,000 

8,000,000 

835,000 
2,400,000 
3,768,800 
2,265,500 
1,314,000 

Of  the  raw  cotton  in  1857,  5070  bales  were  imported  from 
Great  Britain  and  593  from  Germany.  The  greater  portion  of 
the  cotton  yarn  was  from  England. 

The  average  value  of  the  cotton  imports  into  Stockholm  in  the 
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five  years  ending  1855,  was  £19,177,  while  in  1856  and  1857  it 
was  only  £8,308. 

The  following  were  the  imports  of  cotton  into  Sweden  from 
the  United  Kingdom  in  1856  and  1857  : 

1856.  1857. 

Eaw  cotton    cwts.  24,200       19  000 

Cotton  yarn,  white    „    28,400  14,500 

Cotton  tissues    „      3,600  3,000 

There  were  28  cotton  and  linen  factories  in  1S56  with  1759 
owners  and  hands,  and  30  with  1678  owners  and  hands  in  1857  : 
19  cotton  spinneries,  with  3496  hands,  in  1856,  and  20  with 
3710  hands  in  1857. 

The  manufacture  consisted  in 

1856.  1857. 

Cotton  and  linen   yards    7,156,200  8,310,700 

  pieces      120,138  108,419 

„     homespun   yards  10,891,700  9,334,100 

„           „    pieces    1,626,648  1,338,324 

Cotton  spun   cwts.  103,106  106,600 

Calico  made   yards  177,300  301,600 

„       „    pieces  269,892  125,220 

Sail  cloth  made    yards  568,107  483,700 

The  calico  mills  numbered  19,  with  126  hands,  in  1857,  which 
made  301,600  yards,  and  125,220  pieces  of  the  value  of  £6500. 

The  value  of  cotton  manufactures  exported  from  Sweden  in 
1850  was  S46,000,  against  $7,500  only  in  1851. 


POETUGAL. 

'This  kingdom  imported  1,911,451  lbs.  of  cotton  in  1855,  of 
^ which  quantity  144,006 lbs.  were  imported  from  the  United  States, 
and  the  residue  from  Brazil.  In  1853-54,  according  to  Brazilian 
official  reports,  Portugal  received  thence  2,673,766  lbs.  of  cotton. 
Her  imports  of  yarn  in  1855  were  1,213,157  lbs.,  valued  at 
3171,817,  and  paying  an  aggregate  amount  of  duties  of  $61,142. 

Imports  of  cotton  and  cotton  goods  into  Portugal : 

1851.  1854. 

Eaw  cotton                                 lbs.1,573,639  2,948,422 

Cotton  twist                                        65.3,543  1,072,241 

„     yarn                                        224.293  187,854 

cloths,  &c.,  white  and  dyed     7,428,221  9,590,030 
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BEAZIL. 

The  exportations  of  cotton  from  Brazil  in  1843-4  and  1853-4,. 
were  stated  by  official  authorities  as  follows  : 

1853-54   28,420,320  lbs. 

1843-44   26,056,160  „ 


Increase  in  ten  years    2,364,160  lbs. 

In  1852-53  the  exportation  amounted  to  31,933,050  lbs.,  of  which 
quantity  Great  Britain  received  26,881,201,  Spain  2,291,578  lbs., 
Portugal  1,896,286  lbs.,  and  France  889,048  lbs.  Of  the  total 
exportation  in  1853-54,  Great  Britain  received  22,575,122  lbs., 
Spain  2,351,279  lbs.,  Portugal  2,673,766  lbs.,  and  France  543,611 
lbs. 

There  are  insuperable  drawbacks  to  the  extension  of  cotton 
culture  in  Brazil,  among  which  may  be  reckoned  the  ravages  of 
insects,  the  peculiarities  of  the  climate,  and  the  expense  and 
difficulties  attendant  upon  its  transmission  from  the  interior  to. 
the  coast.  It  has  long  since  been  ascertained  in  Brazil  that  the 
cotton  plant  will  not  flourish  near  to  the  sea,  and  the  plantations 
have  in  consequence  receded  further  inland,  as  well  to  avoid  this 
difficulty  as  to  seek  new  and  fresh  lands.  Pernambuco  is  the 
principal  cotton  growing  province  of  Brazil.  The  exports  thence 
were,  according  to  Brazilian  authorities  : 

In  1828  70,785  bales  (of  160  lbs.  each.) 

1830  ,...61,151  „ 

1835  52,142  „ 

1840  35,849  „ 

1842  21,357  „ 

1845  26,562  „ 

1856  about  17,000,000  lbs. 

In  1846  the  shipments  of  cotton  from  Bahia  were  111,702  arro- 
bas,  or  about  27,900  cwt. 

The  exportation  of  cotton  from  Bahia  in  1857  doubled  that  of 
1856,  but  it  is  still  very  insignificant  to  what  it  might  be  if  the- 
production  of  the  interior  of  the  province  could  be  brought  to 
market.  The  interior  possesses  inexhaustible  fields  where  this 
important  plant  grows  wild,  and,  if  proper  roads  could  be  con- 
structed, its  production  would  be  the  occupation  of  thousands  of 
persons  who  are  now  steeped  in  misery.  I  trust  the  day  is  not 
far  off  when  the  commencement  of  the  Bahia  railroad  to  th.& 
St.  Francesco  river  will  open  a  new  era  to  commerce,  and  that 
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tlie  principal  agent  for  its  maintenance  will  be  the  conveyance  of 
cotton  to  this  market. 

There  are  three  cotton  factories  at  work  in  this  province,  a 
fourth  being  in  the  course  of  erection ;  the  home  consumption 
of  cotton  is  therefore  on  the  increase.  The  fabrication  of  the 
factories  is  confined  to  a  coarse  kind  of  cotton  twist  and  coarse 
cloths,  only  used  for  bagging  and  cloths  for  negroes  ;  but  the 
qualities  are  excellent.  Those  factories  enjoy  a  protection  of 
2  per  cent,  extra  duty  payable  on  all  produce  exported  in  foreign 
bagging,  in  consequence  of  which  sugar,  coffee,  and  cocoa,  is 
exclusively  exported  in  home-made  bags — the  only  exceptioa 
being  tobacco  packed  for  foreign  markets. 

Cotton  exported  in  1856 — 1857  compared  with  the  exports  for 
the  year  1855 — 1854: 


1856—7, 
Bales. 

Great  Britam  ..  12,429 

G-ermany    621 

France  . .     . .    . . 

Channel   

Portugal   

Eiver  Plate  


Total  13,050 


1855-56. 
Bales, 

4,629 
582 
602 
430 
888 
141 

7271  or  1,323,342  lbs. 


By  the  above  table,  it  would  appear  that  G-reat  Britain  is 
gradually  monopolizing  the  cotton  trade  of  this  province,  only 
5  per  cent,  of  the  whole  quantity  exported  during  the  year 
1856-7  having  been  sent  to  other  countries. 

The  average  prices  of  cotton  in  Pernambuco,  during  1856-57, 
were : 


October  . . 
]N"ovember 
December 
January  . . 
[February 
March    . . 


Reis. 

6,000 
6,050 
6,050 
6,150 
6,250 
6,500 


Reis. 

April    6,900 

May    7,500 

June    7,500 

July    7,350 

August   7,600 

September    ..  8,100 


And  the  general  average  rate  during  the  year  was  reis  6,850 
per  arroba,  against  reis  5,554  in  1855-56. 

The  total  value  of  the  cotton  exported  during  the  year 
1856-57,  calculating  each  bale  at  6  arrobas,  and  27|d.  exchange, 
is  £60,900,  against,  in  1855-56,  £46,260. 

The  progress  of  raw  cotton  exports  from  Bahia  will  be  best 
seen  from  the  following  details  of  shipment ;  each  year  ending 
September  30. 
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Years. 

Bales. 

Years.. 

Bales. 

1851  

12,600 
9,223 
13,151 

3,328 

1855  

6,373 

6,911  f 
13,050  1 
3,212  j 

1852  

1856  

1853  

1857  

1858  

The  total  value  of  the  raw  Cotton  exported  from,  and  Manufactures  im- 
ported to,  Brazil,  in  each  year  ending  30  June,  were,  in  milreis  at  2s,  Sd., 


Years. 


1848 

1849 

1850 

1851 

1852 

1853 

1854' 

18^5 

1856 

1857 


Cotton  Exported, 


Milreis. 
3,586,867 
3,298,091 
5,768,106 
5,695,905 
4,288,302 
5,094,332 
4,902,091 
4,674,369 
5,606,479 
6,990,404 


Cotton  Manufactures 
 Imported.  


Milreis. 
12,975,388 
14,788,130 
20,405,315 
25,175,556 
29,268,692 
29,659,067 
27,814,712 
25,808,319 
26,808,776 
35,513,568 


The  average  official  price  of  cotton  stood  at  4|d.  per  pound  in 
the  three  years  ending  1856.  But  the  extreme  market  prices  at 
Pernambuco  have  ranged  from  4|d.  per  pound  in  the  early  part 
of  1853,  to  7Jd.  in  the  close  of  1858. 

MEXICO, 

In  Mexico  the  cotton  factories  are  forty-six  in  number,  work- 
ing 138,862  spindles.  Their  outturn  in  1851  was  7,246,162  lbs.  of 
yarn,  and  1,027,330  pieces  of  "manta,"  or  domestics.'* 

Three-fourths  of  the  raw  cotton  used  are  imported  from  the 
United  States,  although  few  countries  in  the  world  are  more 
capable  of  producing  an  unlimited  supply  of  this  article  than 
Mexico,  where  the  plant  is  indigenous,  and  was  cultivated  by  the 
Aztecs  before  the  Spanish  conquest.  Vast  regions  on  both  sides 
of  the  Cordillera  are  peculiarly  favourable  for  its  production,  and 
in  all  the  table  lands  of  moderate  elevation,  beyond  fever  range 
and  perfectly  salubrious,  white  labour  might  be  employed.  The 
quality  now  produced  is  excellent,  but  it  is  imperfectly  cleaned, 
no  attention  being  paid  to  its  culture  or  preparation. 
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PEUSSIA. 

In  1805  the  estimated  consumption  of  cotton  in  Prussia  was 
something  less  than  f  ell  (J  yard)  per  head. 

The  quantity  of  yarn  spun  within  the  kingdom  was  630,656  lbs. 
The  excess  of  imports  over  exports    451,755  „ 

1,082,411  lbs. 

Assuming  a  loss  in  weaving  of  one  fourth,  and  that  40  ells  of 
cloth  weigh  4^  lbs.,  the  production  was  7,216,080  ells. 

In  manufactured  goods  there  was  an  excess  of  mi|WiC^  over 
exports,  which  probably  left  7,253,778  ells,  or  7-]b^^|,  ^^f^  ^ 
little  under  f  ell,  or  |  yard,  for  the  consumption  «er  the 
population.  "  h-^i  f     \y  ; 

In  1831  the  raw  cotton  imported  was. .  41,06g  m  Z^S 

„     exported   l,83fin)  0 

 \\-oj»  Ibs^-^'  * 

39,237-Mep6,a7e  i^'. 
The  Prussian  calculation  being  ^  waste   \^s|&,3m 

Leaves  for  yarn    3,923 

Excess  of  imports  over  exports    10,859,420 

14,783,120  t 

This  weight  is  assumed  to  be  further  reduced  in  other  pro- 
cesses to  11,087,340  lbs.,  which,  at  40  ells  to  4Jlbs.  weight,  gives 
^8,554,143  Berlin  ells,  and  taking 
6,132,622     „       „  as  the  excess  of  exports  over  imports, 

92,421,511  ells,  or  7  ells  per  head  of  the  population  as  the  home 
consumption  in  1831. 

A  detailed  analysis  of  the  cotton  manufacture  and  importation 
in  the  whole  ZoUverein  for  1840,  1841,  and  1842,  given  by  M. 
Dietrici,  in  his  Statistical  Report  for  those  years,  shows  that  the 
home  consumption  of  cotton  then  was  13  ells  per  head,  or  be- 
tween 8  and  9  yards. 

The  imports  of  raw  cotton  into  Konigsberg  in  1856  were 
2,900  cwt.,  and  of  cotton  yarns  7,294  cwt.  The  following  re- 
turn shows  the  extent  of  the  import  and  export  trade  of  the 
Zollverein  in  manufactured  goods. 
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Quantity  of  Cotton  Yarn  and  Cotton  Manufactures  imported  to  and  ex- 
ported from  the  German  Customs-Union. 


Imports. 

Exports. 

Years. 

Yarn. 

Manufactures. 

Yarn. 

Manufactures. 

1850 
1851 
1852 
1853 
1854 

Cwt. 

515,904 
489,450 
467,559 
479,303 
543,788 

Cwt. 

7,262 
8,170 
7,589 
8,257 
8,114 

Cwt. 

34,734 
31,146 
32,302 
36,042 
Ko  data. 

Cwt. 
118,944 
128,275 
129,839 
164,047 
No  data. 

SAXONY. 

From  a  E-eport  by  Mr.  Ward,  Her  Majesty's  Consul- General 
at  Leipzig,  on  the  Cotton  Mills  of  Saxony,  made  in  1856,  I  ex- 
tract the  following  details  : — 

Germany  lias  for  some  years  past  been  a  large  importer  of 
American  and  Indian  cotton  wool,  and  has  greatly  extended  her 
spinning-machinery.  In  the  States  of  the  German  Customs- 
Union  there  were,  in  the  year  1855,  1,200,000  spindles  (of  which 
554,646  in  the  kingdom  of  Saxony,  and  288,907  in  the  kingdom 
of  Prussia),  which  worked  in  the  whole  63,600,000  pounds  of 
cotton  wool.  From  this  quantity,  20  per  cent,  should  be  abated, 
as  the  loss  on  account  of  the  inferior  quality  of  much  of  the 
cotton,  and  there  will  remain  50,880,000  pounds  of  yarn,  as  having 
been  spun,  or  42.4  pounds  to  one  spindle.  The  yield  is  apparently 
greater  than  that  of  the  average  of  the  English  spindles,  but 
the  difference  is  explained  by  the  fact  of  the  average  numbers 
of  the  yarns  spun  in  England  being  much  higher  than  those  spun 
in  Germany. 

The  German  mills  supply  a  demand  of  1*56  pound  of  cotton- 
manufactures  per  head  of  the  population.  The  population,  how- 
ever, consumes  three  pounds  per  head,  the  deficiency  being  sup- 
plied by  foreign  countries,  so  that  the  German  mills  have  still  a 
field  for  the  production  of  47  million  pounds  of  yarn,  which, 
taking  the  yarn  numbers  as  they  now  are,  would  furnish  work  to 
a  million  of  spindles.  The  mills  of  Germany  must,  therefore, 
double  themselves  before  they  can  supply  the  actual  demand ; 
and,  even  if  this  were  done,  the  English  mills,  working  for  home 
consumption  only,  would  surpass  them  nearly  threefold. 

It  is  thus  estimated  that  an  additional  capital  of  from  three  to 
four-and-a-half  million  pounds  sterling  could  now  find  employ- 
ment in  cotton  spinning  within  the  Customs-Union ;  and  it  is 
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believed  that  if  new  mills  on  a  large  scale  were  introduced,  they 
might,  without  any  further  protective  duties,  compete  success- 
fully with  those  of  England.  Several  new  mills,  combined  with 
weaving -machinery,  have  been  already  established  in  Southern 
Germany,  as  well  as  in  Hanover  and  the  Prussian  Hhenish  Pro- 
vinces. In  the  kingdom  of  Saxony  this  has  not  been  the  case  ; 
but  the  following  statement  will,  nevertheless,  show  that  the 
country  which  was  the  cradle  of  G-erman  cotton  spinning,  has 
of  late  years  considerably  extended  its  production,  although  as 
regards  the  quality  of  the  yarn  spun,  no  improvement  is  discern- 
ible, but  rather  the  contrary. 

In  Saxony,  both  the  number  of  cotton  mills,  and  that  of  the 
fine  spindles  at  work,  have  increased  within  the  last  fifteen  years, 
whilst  the  average  number  of  spindles  worked  by  each  mill  has 
somewhat  diminished,  as  appears  by  the  following  table. 


Year. 

No.  of  Mills. 

No.  of  fine 
Spindles. 

Average  No. 
of  Spindles  to 
each  Mill. 

1830    . . 

84 

361,202 

4300 

1834    . . 

91 

375,730 

4129 

1837    . . 

130 

490,325 

4771 

1845    . . 

116 

474,998 

4095 

1848    . . 

133 

541,868 

4074 

1855    . . 

133 

554,646 

4170 

Besides  two  at  present  without  machinery. 
The  spindles  in  1848  consisted  of  536,148  mule,  (15,176  being 
self-acting),  and  5,720  water  spindles,  4,716  spindles  for  twisting 
cord,  fringe,  and  twist  yarn  in  11  of  the  mills,  and  2,336  for 
twist  only  in  2  mills  ;  9  of  the  mills  were  out  of  work. 

The  capital  invested  in  the  133  mills  for  ground,  water  power, 
and  wheels,  steam-engines,  raw  materials,  heating  and  lighting, 
was  estimated  at  £706,800.  To  which  may  be  added  for  dwell- 
ing-houses and  gardens  attached  to  the  mills,  £45,000.  The 
capital  required  for  the  7,052  spindles  for  twist,  as  distinguished 
from  yarn,  with  the  washing  machinery  and  all  other  appurte- 
nances, amounted  to  £3,975,  making  a  total  of  £755,775. 

Some  of  these  mills  carry  on  their  business  for  wages,  others 
work  on  their  own  account.    The  numbers  respectively  are  : 
62  mills  with  181,701  spindles  working  for  wages. 
65       do.      347,198    do.     working  on  their  own  account. 
6       do.        25,740    do.     working  partly  for  wages  and 

  partly  on  their  own  account. 

133 
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The  mills  working  for  wages  had,  on  the  average,  only  2931 
spindles  each,  whilst  those  working  on  their  own  account  had, 
on  the  average,  5341  spindles  each.  The  largest  number  of 
spindles  in  any  one  mill  was  21,444,  and  the  smallest  120.  By 
far  the  greater  number  of  the  mills  are  worked  by  water-power, 
with  which  Saxony  is  well  supplied.  The  following  is  the  pro- 
portion : — 

Worked  by  steam  alone  7  mills  with  31,476  spindles. 

Do.  by  steam  and  water  together  19  do.  98,152  do. 
Do.  by  water  with  vertical  wheels  98  do.  345,496  do. 
Do.  by  water  with  horizontal  wheel,  9     do.      79,522  do. 

133 

The  spindles  used  in  Saxony  are  mostly  mule  spindles,  and 
the  average  number  of  the  yarn  spun  is  No.  23 ;  the  average 
■pvice  of  such  yarn  being  about  9d.  per  pound.  The  entire  horse 
power  is  reckoned  at  4131  gross  power,  the  net  power  being 
2556.  The  total  number  of  hand  mule  machines  is  2157,  with 
518,442  spindles  ;  of  half  self- actors,  4  with  1856  spindles  ;  of 
whole  self-actors,  68  with  2758  spindles  ;  and  of  water  machines, 
39  with  6764  spindles,  besides  10,538  thread  spindles,  working 
separately  in  11  mills.  Of  the  whole  self-actors,  26  machines 
were  imported  from  England,  and  2  from  Switzerland  ;  8  were 
constructed  at  Chemnitz  on  an  English  model,  and  32  were  con- 
structed at  Chemnitz  on  the  maker's  model.  Of  the  half-self- 
actors,  1  was  imported  from  England,  and  3  were  constructed  in 
Chemnitz.  The  yarns  spun  have  always  been,  and  still  are, 
chiefly  the  coarser  kinds.  This  is,  in  a  great  measure,  the 
effect  of  the  protective  duty  on  foreign  yarns,  which  is  at  pre- 
sent 9  shillings  per  centner  of  110|-  lbs.  avoirdupois,  giving  a 
protection  to  yarns  of  the  low  numbers  under  Tso.  30,  of  from 
9  to  12  per  cent.,  and  to  yarns  of  the  higher  numbers,  from  No. 
70  to  No.  100,  of  from  3  to  5  per  cent. 

Pursuing  further  the  statistics  of  the  spinning  establishments, 
it  will  be  found  that  the  sorts  of  yarn  spun  in  them  are  thus 
distributed : — 

92  mills  spin  weaver's  yarn  only. 

4  5,    weaver's  and  fustian  j'dvn, 

4    „     „    wick  and  line  yarn. 

3  „    fringe  yarn. 

11    ,s     „    stocking  yarn. 
19    5,     ,^    both  weaver's  and  stocking  yarn. 
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The  amount  of  work  performed  by  all  these  mills,  taken  toge- 
ther, is  stated  in  the  following  summary. 


ISTo.  of  mills  in  Saxony 

JN'o.  of  spindles  therein 

Weeldy  production  of  yarn,  pounds 

Yearly  do.  do. 
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554,646 
462,020 
19,308,160 


The  average  weekly  production  of  yarn,  per  spindle,  thus 
appears  to  be  0-83  pound,  being  rather  less  than  the  weekly 
production  in  the  year  1848,  which  amounted  to  0*89  pound. 

Besides  the  above  general  summary,  it  may  be  useful  to  cite 
the  summaries  of  the  productions  of  those  sorts  of  yarn  which 
the  mills  chiefly  furnish. 

In  regard  to  the  yarns  No.  20  to  'No,  30,  being  weaver's  or 
inferior  stocking  yarn,  the  result  is : — 

ISTo.  of  mills    '   24 

ISTo.  of  spindles  ^    94,628 

Weekly  production  of  yarn,  pounds  . .  76,650 
Yearly  ^       do.  do.  . .  3,077,000 

Each  spindle  yielding  on  an  average  only  0*79  pound. 

In  regard  to  good  stocking  yarn,  ranging  also  between  JSTo.  20 
and  No.  30,  the  result  is  : — 

No.  of  mills   9 

No.  of  spindles  ^    65,302 

W eekly  production  of  yarn,  pounds  . .  59,770 
Yearly  ^        do.  do.  ..  2,397,200 

Eacli  spindle  yielding  an  average  of  0*88  pound. 

It  has  been  seen  that  the  total  production  of  cotton  yarn  in 
Saxony  in  the  year  1855  was  19,308,160  pounds,  or  34.81  pounds 
per  spindle.  The  quantity  produced  has  greatly  increased  within 
the  last  fifteen  years,  and  is  apparently  above  the  production  of 
the  year  1848,  which  was  estimated  by  the  best  authority  at 
18,486,556  pounds,  although  another  less  reliable  publication  has 
rated  it  much  higher.  But  the  average  fineness  of  the  yarns 
spun  would  seem  to  have  retrograded,  owing,  no  doubt,  to  the 
protection  given  by  the  duty  to  the  low  numbered  yarns,  as 
above  remarked 
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The  following  is  a  comparative  table  of  the  value  of  the  yarn 
produced  in  the  course  of  the  last  fifteen  years  : — 


r 

Year. 

Pounds  produced. 

Average 
Number 
of  Yarn. 

Value  of 
Production. 

Yield  per  Spindle. 

By  quantity 
Pounds. 

By  value. 

1830 
1834 
1837 
1845 
1848 
1855 

5,000,000 
Not  ascertained. 
11,000,000 
12,500,000 
18,486,556 
19,308,160 

30. 
28.5 
23. 
23. 

£ 

400,000 

600,000 
600,000 
785,628 
816,960 

13.84 

22.43 
26,32 
34.12 
34.81 

£  s.  d. 

0  16  6 

14  4 

15  6 
18  9 

1  8  10 

The  annual  supply  of  cotton  required  by  the  Saxon  cotton 
mills,  is  stated  at 

12,950,595  pounds  of  American  Cotton. 
11,432,463  pounds  of  East  Indian  do. 


24,383,058  pounds  in  the  whole. 

The  value  of  this  supply  of  cotton  is  estimated  at  £548,618, 
and  the  average  price  per  pound  at  the  mills  is  about  od.  The 
increased  value  acquired  by  the  raw  material,  after  being  spun, 
is  reckoned  at  £271,977. 

The  total  amount  of  fixed  capital  invested  in  the  mills  is  stated 
at  a  sum  equal  to  £826,787,  or  about  305.  per  spindle,  besides  a 
further  sum  of  £5645  for  two  mills,  which  are  yet  without  ma- 
chinery. The  working  capital  is  reckoned  at  £412,500,  or  15^. 
per  fine  spindle.  Of  the  whole  number  of  fine  spindles,  those 
costing  from  245.  to  27^.  each,  form  20  per  cent,  of  the  whole. 
As  a  proof  how  much  more  profitable  the  large  mills  are  than 
the  small  ones,  it  is  stated  that  in  the  mills  with  1000  spindles 
and  less,  an  outlay  of  3^.  worth  of  capital  earns  1^.  9d.  per 
annum,  whilst  in  those  with  12,000  spindles  and  upwards,  the 
earnings  are  in  the  ratio  of  3^.  7 d.  to  every  3^.  worth  of  capital. 
The  average  earnings  of  all  the  mills  are  3^.  M.  to  every  3^.  of 
outlay.  The  newly  erected  mills  appear  to  be  more  productive 
than  the  old  ones.  The  custom  in  the  trade  is  to  allow  half  a 
year's  credit  to  purchasers. 
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The  number  of  persons  employed  in  the  Saxon  cotton  mills 
is  in  the  whole  11,696,  who  are  thus  classified : — 

Overseers       . .       . .       . .       . .        . ,  276 

Workmen,  viz. — Men        . .        . .       . .  4,216 

Women   4,777 

Boys    1,487 

Girls    940 


11,696 

The  total  amount  of  wages  paid  to  these  operatives  is  £136,020 
per  annum,  and  the  average  yearly  wages  of  each  person  em- 
ployed is  about  £11  II5.  Lastly,  it  appears  that  the  earnings 
obtained  from  the  manufacture  are  thus  appropriated  : — 

Cost  of  the  raw  material    66.85  per  cent. 

Wages  of  labour  16.58  „ 

General  costs  of  working,  interest  of  capi- 
tal, and  net  profit    16.57  „ 


100.00 

The  facts  above  stated,  for  the  purpose  of  indicating  the  pro- 
gress and  condition  of  the  Saxon  cotton  spinning  establishments, 
are  chiefly  taken  from  a  recently  published  Eeport  of  the  Sta- 
tistical Department  of  the  Ministry  of  the  Interior  at  Dresden. 

BAYAEIA. 

There  has  been  a  progressive  diminution  in  the  quantity  of 
cotton  and  cotton  goods  imported  into  Bavaria,  which  is  to  be 
attributed  to  the  development  of  the  manufacture  of  tissues  in 
Tuscany  ;  the  value  of  cotton  tissues  imported  from  abroad  in 
1851,  amounted  to  £8,677,555,  whereas,  in  1855,  the  value  of 
cotton  goods  introduced  amounted  to  only  £5,709,212. 

Cotton  factories  of  various  descriptions,  such  as  mills  for  the 
spinning  of  yarn,  the  manufacture  of  cotton  stufis,  printing  of 
calicoes,  &c.,  though  of  comparatively  recent  date  in  Germany, 
are  acquiring  extensive  development  throughout  the  States  of 
the  ZoUverein,  and  to  its  full  proportion  also  in  Bavaria. 

The  first  spinning  mill  in  this  country  was  established  at 
Augsburg,  and  I  believe  as  late  as  1821  or  1825.  It  was  founded 
on  the  same  site  where  is  now  worked  the  extensive  factory  of 
Messrs.  Forster  and  Sons,  and  owed  its  origin  to  an  ancestor  of 
those  gentlemen.  Yet,  for  a  long  period,  the  distaff*  continued 
to  be  plied  in  the  poor  man's  cottage,  and  all  weaving  was  done 
by  the  hand  loom  j  every  hamlet  in  the  kingdom  thus  taking  its^ 
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share  in  the  endless  division  of  labour  of  that  period.  Of  late 
years,  however,  capital  has  been  gradually  directed  to  this  en- 
terprise, machinery  has  almost  universally  taken  the  place  of 
the  superannuated  hand  loom,  and  the  latter  effectually  driven 
back,  at  last,  to  some  few  poor  and  mountainous  and  scarcely 
populated  districts. 

Augsburg,  but  a  quarter  of  a  century  since  without  a  single 
cotton  mill,  now  ranks  amongst  the  busiest  and  most  prosperous 
seats  of  this  branch  of  industry,  and  can  boast  of  some  of  the 
largest  establishments  to  be  found  within  the  limits  of  the  Com- 
mercial Union.  Nowhere,  indeed,  comparatively  speaking,  has 
the  cotton  manufacture  made  so  great  progress  as  in  Bavaria ;  for, 
whereas  this  country  possessed,  ten  years  ago,  but  50,000 
spindles,  it  now  counts,  in  its  various  provinces,  no  less  than  18 
spinning  mills,  occupying  about  550,000  spindles,  and  consuming 
upwards  of  60,000  bales  of  various  kinds  of  cotton ;  and  yet  I 
restrict  this  notice  chiefly  to  the  spinning  and  manufacture  of 
pure  cottons,  independent  of  all  works  of  mixed  cotton  and 
wool,  the  latter  description  being  comparatively  inconsiderable 
in  Bavaria. 

The  factories  in  this  country  are  all  private  enterprises,  dis- 
persed among  the  chief  towns  over  the  whole  extent  of  the 
kingdom,  and  it  is,  therefore,  difficult,  unless  by  frequent  and 
distant  journeys  for  the  purpose  of  personal  observation,  to 
become  acquainted  with  their  respective  importance ;  but  ac- 
cording to  feeturns  which  I  have  been  at  much  trouble  to  collect, 
and  which  I  owe,  in  great  part,  to  the  obliging  conduct  of  the 
gentlemen  at  the  head  of  some  of  the  larger  establishments  at 
Augsburg,  I  obtain  the  following  information. 

Bavaria  is  found,  in  the  year  1858,  to  rank,  throughout  the 
Zollverein,  second  only  to  Saxony  in  the  importance  of  its 
cotton  works,  and  although  the  results  which  I  may  have  to 
enumerate  may  appear  inconsiderable,  beside  the  astounding 
activity  and  production  of  our  British  establishments  of  the 
same  kind,  they  will  acquire  weight  on  recollecting  of  how 
recent  foundation  is  this  branch  of  industry  in  this  country,  and 
on  following  its  rapid  growth  within  the  last  few  years,  as  well 
as  the  liberality  and  spirit  of  enterprise  bestowed  on  it  by  the 
adoption  of  every  known  improvement  in  machinery,  &c.,  winch 
can  possibly  foster  and  develop  it. 
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I  The  following  Tables  Tvill  show  the  flourishing  state  of  Cotton 
manufactures  ia  the  Zollverein  and  Bavaria,  respectively,  at 
the  present  date,  or  at  least  up  to  1858  : — 


Number 

Employing,  of  Raw  Cotton — 

States. 

of  Fac- 

Number of 

Bales  of  Indian,  Ame- 

Total. 

tories. 

Spindles, 

rican,  and  other  kinds. 

Saxony  .    .    .  . 

134 

604,646 

36,700 

36,000 

72,700 

Bavaria 

1  Q 
lo 

DOo,/UU 

50,050 

10,200 

60,250 

Prussia  .    .    .  . 

26 

424,000 

33,000 

13,000 

46,000 

Baden .  . 

11 

210,600 

20,100 

6,200 

26,300 

Wurtemberg  .  . 

12 

134,000 

13,600 

3,700 

17,300 

Hanover  .    .  . 

2 

55,800 

3,000 

4,000 

7,000 

Oldenburg  .    .  . 

5 

40,000 

2,200 

4,200 

6,400 

Total.    .  . 

208 

2,018,146 

158,650  ^ 

77,300 

235,950 

Thus  Bavaria  alone  has  extended  her  cotton  works  nearly 
twelve-fold  in  the  course  of  the  last  ten  years ;  and,  indeed, 
during  the  sole  period  of  1857-58,  this  increase  was  in  the  pro- 
portion of  two  large  additional  factories,  and,  altogether,  232,000 
spindles. 

A  comparative  view,  given  by  Messrs.  Eossingh  and  Mummy, 
of  the  importance  of  cotton  manufactures  in  several  different 
countries  two  or  three  years  since,  estimated  the  number  of 
spindles  working : 

In  Switzerland,  at   1,250,000 

In  Austria,  at   1,500,000 

In  France,  at   3,250,000 

In  England,  at   21,000,000 

These  numbers,  however,  are  scarcely  an  index  of  the  state  of 
the  cotton  works  in  those  countries  at  the  present  date. 

In  spite,  however,  of  the  rapid  and  extensive  increase  of  this 
branch  of  industry  in  the  Zollverein,  the  continued  considerable 
importation  into  Germany  of  cotton  yarn  from  Great  Britain, 
(which  although  liable  to  high  protective  duties),  amounts,  annu- 
ally, for  the  Zollverein  alone,  to  about  550,000  cwt.,  representing, 
it  is  stated,  at  least  17 5,000  bales  of  raw  cotton, — shows  that  a 
wide  field  is  still  open  to  its  further  development  and  improve- 
ment.   Those  duties  are  as  follows  : — 
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Unbleaclied,  single  or  double  tliread,  cotton  yarn,  3  rix-dol- 
lars*  per  cwt. 

Unbleached  yarn,  of  three  or  more  threads,  8  rix-dollars  per 
cwt. 

All  cotton  made-stuffs,  whether  of  pnre  cotton,  or  mixed  with 
wool,  &c.,  50  rix-dollars  per  cwt.f 

A  great  portion  of  the  raw  cotton  employed  in  the  factories 
and  mills  of  the  Zollverein  is  imported  through  the  northern 
ports  of  Bremen,  and,  accordingly,  we  find,  as  shown  by  Ee- 
turns  recently  published  by  Messrs.  Eossingh  and  Mummy,  a 
considerable  firm  of  that  city,  a  yearly  progressive  increase  in 
the  cotton  trade  of  Bremen. 

The  imports  of  raw  cotton  of  all  kinds  into  the  port  of  Bre- 
men were—  Bales. 


The  German  ports  of  Bremen  and  Hamburgh,  however,  com- 
plain loudly  of  the  alleged  illiberal  commercial  regulations  exist- 
ing in  the  ZoUverein,  whose  high  transit  duties  oblige  several 
of  its  States  to  procure  their  raw  cotton  from  non-German  ports. 
Thus,  the  above-named  authority  states  the  import  of  raw  cotton 
during  the  year  1857  into  Bremen  at  112,762  bales,  and  into 
Hamburgh  at  49,389  bales — total,  162,151  bales  ;  leaving,  for  the 
actual  consumption  of  raw  cotton  in  the  Zollverein,  about  75,000 
bales  to  be  obtained  from  foreigners,  and  that  consumption  pro- 
mising still  annually  to  increase. 

The  above  remarks,  however,  having  related  solely  to  the  im- 
ports of  raw  cotton  into  the  Zollverein,  through  the  two  north 
German  ports  of  Bremen  and  Hamburgh,  it  will  be  interesting 
to  consider  the  total  importation  of  raw  cotton  into  the  Zollve- 
rein from  all  quarters. 

The  annexed  Tables  will  show  the  total  imports,  the  transit 
trade,  and  the  exports  of  raw  cotton,  and  their  movements, 
during  the  eleven  years  from  1846  to  1856,  inclusive,  as  taken 
from  the  "Amtlichen  Zoll-Commercial  ISTachrichten,"  or  "  Official 
Customs  Eeturn." 

*  A  fix-dollar  is  equal  to  nearly  3s.  3terliiig. 

t  The  duty  on  woollens  is,  I  believe  the  same  as  on  cottons. 


In  1853 
In  1854 
In  1855 
In  1856 
In  1857 


34,810 
59,946 
61,399 
114,738 
112,762 
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Year. 

Total  Import  into 
the  ZoUverein. 

Transit  Trade 
through  the 
Zollverein, 

Exports  from 
the  Zollverein. 

Cwts. 

Cwts. 

Cwts. 

1 

DO ^,4  yiU 

li  a,OoL 

1  Szl7 

OiJ±,±0  L 

11  A  ^AA 

1  Q  1 Q 

±o'-lo 

OvJ,OUX 

Qfj  (\A(\ 
o/,y4LO 

1  on  ««Q 

1  ^^^^ 

AqA  9QQ 

1851 

590,809 

62,755 

134,469 

1852 

669,235 

138,091 

213,755 

1853 

645,512 

185,888 

185,452 

1854 

1,032,957 

422,517 

277,  751 

1855 

982,888 

436,311 

333,980 

1856 

1,098,673 

251,364 

377,033 

TLese  figures  show  that  the  transit  trade  is  rather  increasing 
than  decHning,  but,  at  the  same  time,  that  the  total  importation 
of  raw  cotton  into  the  Zollverein  has  augmented  in  the  course 
of  eleven  years  more  than  threefold. 

To  reconcile  some  of  these  figures  with  my  former  statement, 
estimating  the  consumption  of  raw  cotton  in  the  factories  of  the 
Zollverem  at  236,000  bales  for  the  year  1857-1858,  it  must  be 
borne  in  mind  that  this  E^eport  has  been  principally  confined  to 
the  works  of  pure  cotton,  irrespective  of  those  of  mixed  cotton  and 
wool,  and  of  the  manufacture  of  cotton-wadding,  &c.,  which  in 
Eavaria  are  of  no  considerable  importance. 

The  direct  importation  of  raw  cotton  into  the  Zollverein  is 
greatest  in  Prussia,  Saxony,  and  Baden,  then  follows  Hanover 
and  Wurtemberg.  The  most  active  transit  trade  is  through  the 
States  of  Saxony,  Baden,  Prussia,  and  Wurtemberg. 

Lastly,  the  largest  export  of  raw  cotton  is  from  Saxony  and 
Prussia,  and  then  Bavaria. 

Specified  returns  which  I  have  seen  of  the  Zollverein  Customs 
for  the  first  three-quarters  only  of  the  year  1857,  give  the  fol- 
lowing results  as  relating  to  the  import  of  raw  cotton :  total, 
829,218  cwt.,  as  compared  to  708,371  cwt.  during  the  same  period 
of  the  preceding  year.    And  of  these,  paid  Customs  duty — 


Cwt. 

In  Hanover   257,827 

In  Prussia  212,215 

In  Baden   142,851 

In  Saxony  121,297 

In  Bavaria   75,027 
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The  import  of  unbleaclied  single  and  double  thread  cotton- 
yarn,  at  a  duty  of  three  rix  dollars,  or  about  9^.  per  cwt.,  amounted 
during  that  period  to  3  4,530  cwt.,  against  389,378  cwt.  of  the 
preceding  year,  whereof— 

266,951  cwt.  came  over  the  Prussian  frontier. 
66,566  ditto  Saxon  frontier. 

13,735  ditto  Hanoverian  frontier. 

7,633  ditto  Bavarian  frontier. 

829  ditto  Oldenburg  frontier. 

Of  unbleached  yarn,  of  three  or  more  threads,  and  twist,  at  a 
duty  of  eight  rix-doUars  per  centner,  were  imported  during  the 
three  first  quarters  of  1857,  2,804  cwt.,  against  2,845  cwt.  of  the 
previous  year. 

BAVARIA  SPECIALLY. 

The  cotton  factories  of  Bavaria  are  carried  on  at  Augsburg, 
Bayreuth,  Bamberg,  Blaichach,  Kempten,  Kauf beuren,  and  Hof. 
Having  lately  visited  Augsburg  as  the  chief  seat  of  this  branch 
of  industry,  I  was  enabled,  by  the  civility  of  the  proprietors,  to 
go  over  some  of  its  principal  works. 

There  are  no  less  than  eleven  large  factories  at  Augsburg,  re- 
presenting an  united  capital  of  over  8,000,000  florins,  occupying 
about  250,000  spindles,  and  furnishing  employment  to  upwards 
of  4,000  hands. 

The  most  important  of  these  are — The  Mechanical  Cotton 
Spinning  and  Weaving  Company,  the  Stadtbach  Company,  the 
Pine  Spinning  Company,  Messrs.  Forster  and  Sons,  &c. 

The  quality  of  cotton  used  here  is  chiefly  North  American,  of 
which  the  annual  consumption  averages  about  3,600,000  kilo- 
grammes.   Its  importation  is  subject  to  no  duty. 

The  Augsburg  mills  are  mostly  worked  by  water  power,  large 
sums  having  been  at  various  times  laid  out  by  the  Municipality 
to  carry  water  from  the  neighbouring  Lech  into  different  parts 
of  the  city,  and  the  large  factory,  known  by  the  name  of  the 
Stadtbach  Company,  having  gone  to  the  expense  of  cutting  a 
canal  to  serve  its  own  mills.  Many  of  these  works,  however, 
are  further  provided  with  the  apparatus  for  steam-power,  to  be 
employed  in  case  of  need,  arising  out  of  excessive  droughts  in 
summer,  or  unusual  cold  in  winter,  cutting  off*  the  requisite  sup- 
ply of  water. 

Such  of  the  machinery  as  I  had  the  opportunity  of  seeing  was 
erected  on  a  large  scale,  and  of  the  finest  quality.  Much  of  it 
was,  I  found,  imported  from  Great  Britain,  but  in  part  also  from 
Switzerland,  principally  from  the  towns  of  Zurich  and  Win- 
terthur. 
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A  considerable  manufactory  of  machinery  of  the  best  descrip- 
tions, however,  has  been  established  at  Augsburg,  by  Messrs. 
Eeichenbach,  which,  when  I  visited  it,  was  in  full  activity,  and 
had  apparently  no  lack  of  extensive  orders. 

PEINCIPAL  HOUSES. 

StadthacJi  Company, — The  Stadtbach  Company  is  founded  on 
shares  of  1,000  florins  each,  representing  a  capital  of  2,600,000 
florins.  It  occupies  from  1,000  to  1,200  hands,  and  can  mount 
95,000  spindles. 

The  quantity  of  raw  cotton  annually  consumed  by  this  Com- 
pany amounts  to  2,000,000  kilogrammes,  representing  a  value 
of  about  1,800,000  florins. 

The  quantity  of  yarn  produced  by  it  averages  about  1,760,000 
killogrammes,  estimated  at  a  value  of  2,800,000  florins. 

I  found  yarn  JN'os.  30  and  40  to  fetch  a  mean  price  of  70  florins 
per  ZoUverein  centner. 

Its  exports  are  almost  exclusively  to  other  parts  of  Germany. 

Fine  Spinning  Company, — The  capital  of  this  Company 
amounts  to  1,000,000  florins ;  it  employs  600  hands,  and  works 
46,000  spindles.  The  amount  of  raw  cotton  annually  consumed 
is,  450,000  kilogrammes,  estimated  at  600,000  florins. 

The  mean  amount  of  twist  produced  is  395,000  kilogrammes, 
representing  a  value  of  1,250,000  florins. 

The  qualities  of  twist  are  mostly  as  fine  as  Nos.  60  and  70, 
fetching  as  high  a  price  as  200  florins  per  Zollverein  centner. 

Its  exports  are  likewise  chiefly  within  the  limits  of  the  Union. 

Messrs,  Forster  and  Sons*  is  one  of  the  most  important  fac- 
tories at  Augsburg,  and  of  the  oldest  established. 

Messrs.  Forsfe's  works  are  of  various  descriptions,  being  in 
cotton  stuffs,  mixed  cotton  and  wool,  and  pure  wool,  but  chiefly 
in  printing. 

The  number  of  hands  here  employed  are  from  800  to  1,000, 
but  from  the  great  diversity  of  works  required,  the  wages  of  the 
men  vary  considerably,  such,  for  instance,  as  designers,  en- 
gravers, colourists,  &c.,  receiving  very  high  salaries,  according 
to  their  various  intelligence. 

The  number  of  pieces  annually  produced  here  averages  60,000 
pieces  of  calico,  at  a  value  of  nearly  900,000  florins,  and  15,000 
pieces  of  mixed  cotton  and  wool,  at  a  value  of  300,000  florins. 

The  exports  of  this  Company  beyond  the  Zollverein  are  in- 
considerable, but  sometimes  have  extended  to  Switzerland,  to 
Eussia  and  Poland,  and  have  even  been  carried,  on  trial,  to 
Korth  and  South  America. 
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What  is  most  striking  and  gratifying  to  see  in  this  country, 
and  might  well  serve  as  an  example  to  many  of  our  establish- 
ments at  home,  is  the  liberal  and  truly  humane  attention  paid 
to  the  well-being  of  the  workpeople. 

The  factories  of  Augsburg  are  all  spacious  buildings,  well- 
aired,  and  kept  admirably  clean,  and  in  going  over  them  I  met 
with  none  but  healthy  and  cheerful  countenances. 

The  hours  of  daily  work  are  thirteen  in  summer,  and  twelve 
in  winter. 

The  average  wages  are  42  kreutzers  to  one  florin  (or  1.9.  2c?.  to 
Is.  8d.)  per  day  for  men ;  somewhat  less  for  women,  and  for 
children  in  proportion. 

A  copy  of  the  "Factory  Regulations,"  approved  and  con- 
trolled by  the  Magistrates  of  the  city,  and  stuck  up  in  every 
principal  hall,  enables  the  workman  to  inform  himself  upon 
every  detail.  But  the  workpeople  are  contented;  and  when, 
perchance,  as  during  a  great  portion  of  this  year,  disturbance 
of  trade,  in  consequence  of  political  events  or  other  causes, 
obliges  the  manufacturer  to  diminish  the  amount  of  his  business, 
agricultural  labour,  which,  after  all,  is  the  principal  resource  of 
this  country,  still  offers  employment  to  his  men. 

Strikes  are  not  known  in  this  country,  and  even  in  the  all- 
disturbing  year  1848  I  am  informed  that  the  workmen  of  the 
Augsburg  factories  remained,  with  but  few  exceptions,  faithful 
to  their  employers,  and  even  organized  themselves  spontaneously 
into  bodies  to  defend,  in  case  of  need,  the  property  of  their 
masters. 

An  excellent  institution  I  found  to  exist  in  Messrs.  Forster's 
factory,  well  deserving  of  imitation,  as  calculated  to  create  habits 
of  foresight  and  economy,  as  well  as  a  link  of  good  fellowship 
among  the  workpeople. 

Mr.  C.  Forster  has  induced  his  men  to  contribute  out  of  their 
wages,  each  according  to  his  means,  towards  a  common  fund, 
destined  one  day  to  serve  as  a  provision  or  aid  for  them  in  case 
of  illness,  or  other  distress,  or  on  leaving  the  establishment,  in- 
capacitated from  further  earnings  by  old  age  or  accidents.  This 
fund  is  held  and  administered  for  them  by  Mr.  Forster  himself, 
who  allows  them  a  liberal  interest  upon  it,  thus  letting  it  accu- 
mulate in  his  hands,  whilst  it  has  been  further  enriched  by 
sundry  handsome  endowments  from  the  Messrs.  Forster  them- 
selves. 

The  scheme  has  worked  admirably.  Without,  I  believe,  any 
exception,  the  workpeople  contribute  cheerfully,  and  with  a  sort 
of  pride,  to  this  private  and  miniature  savings'  bank  ;  and  at  the 
time  when  Mr.  Forster  spoke  to  me  about  it,  it  had  already 
reached,  under  his  fostering  care,  a  very  considerable  amount. 
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Sucli  an  institution  cannot  fail  to  breed  and  to  maintain  feel- 
ings of  good  intelligence  between  the  workmen  and  tbeir  em- 
ployers ;  and  indeed  it  was  pleasing  to  see,  whilst  going  over 
Mr.  Porster's  large  establishment,  the  cheerful  readiness  with 
which  his  men  met  his  slightest  wish,  testifying  to  the  goodwill 
entertained  by  them  towards  him,  as  well  as  to  mark  the  intelli- 
gence displayed  by  each  workman,  who  showed  and  explained  to 
me  the  complicated  piece  of  machinery  he  was  employed  at — 
knowledge  probably  attributable  to  the  excellent  system  on  which 
the  whole  business  of  this  establishment  is  conducted. 

How  preferable  this  picture  to  the  constant  disagreement  be- 
tween master  and  man,  and  the  lamentable  scenes  of  violence  and 
destruction,  never  failing  to  bring  after  them  retributive  misery, 
so  frequently  occurring  in  the  manufacturing  districts  of  our  own 
country,  in  most  other  respects  so  far  more  fortunate ! 

Bambeeg  Company. 

One  further  considerable  cotton  factory  in  Bavaria  I  may 
mention,  as  likely  to  prove  especially  prosperous — the  so-called 
"  Mechanical  Cotton  Spinning  and  Weaving  Company,"  at  Bam- 
berg. By  their  geographical  position  these  works  are  especially 
favoured — being  enabled  to  import  their  raw  material  the  whole 
way  by  water,  and  to  unload  the  ships  or  barges  at  the  very 
steps  of  the  factory. 

The  capital  of  this  Company  is  2,448,000  florins. 

It  counts  54,000  spindles,  and  1,200  weaving  frames,  and  is 
worked  by  water  power  equal  to  600  horse. 

How  flourishing  is  the  cotton'manufacture  generally  in  Bavaria 
may,  perhaps,  best  be  shown  by  quoting  the  shares  of  some  of 
the  principal  establishments  as  they  stand  in  the  share  market  in 
the  close  of  1859 

Per  Cent. 

Those  of  the  '^Mechanical  Cotton  Spinning  and 

Weaving  Company  "  at  Augsburg,  stand  at   195 — 200 

The  "  Stadtbach  Company,"  at  Augsburg   145 — 160 

The  "  Fine  Spinning  Company,"  at  Augsburg   130 

The  "  Fichtelbach  Company,"  at  Augsburg   112 

The  "  Blaichach  Company,"  at  Augsburg   130 

One  at  Kempten  ,   130 

One  at  Hof   125 

One  at  Bayreuth,  only  working  since  May,  1856...  124 
One  at  Ludwigshafen,  whose  works  are  not  yet  fully 

completed   108 

The  number  of  cotton  manufactories  in  the  Grand  Duchy  of 
Baden,  in  the  year  1849,  was  335,  employing  17,105  workmen. 
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During  the  last  ten  years,  this  number  has  been  augmented  by 
several  large  establishments.  The  most  important  manufactory 
is  at  Ettlingen,  near  E-astadt ;  shirtings  and  cotton- velvets,  con- 
suming annually  at  least  2,500  bales  of  cotton,  and  constantly 
continued  employing  1,800  workmen,  who  lately,  in  consequence 
of  the  scarcity  of  water,  and  consequent  loss  and  insufficiency  of 
water-power,  are  divided  into  two  parties,  working  in  rotation, 
each  for  twelve  hours  at  a  time.  There  are  980  power-looms,  50 
hand  ditto,  250  for  cutting  the  velvet,  and  2,800  mule-jennies. 


THE  NETHEELANDS. 

In  1859  the  quantity  of  cotton  submitted  by  the  Netherlands 
Trading  Company  to  public  competition  consisted  of  20,834  bales 
of  American  and  7583  bales  East  India  cotton,  against  15,232 
and  14,620  bales  respectively  in  1859.  The  total  imports  into 
Holland  in  1859  comprised  101,197  bales  of  all  descriptions,  and 
the  stock  in  first  hands  on  the  1st  of  J anuary,  1860,  amounted  to 
6959  bales. 

The  Company  brought  to  market  at  Eotterdam  during  1858, 


11,203  bales  Surat 
1,417   „  Tinnevelly. 


4,909  bales  IS^ew  Orleans 
1,358   „  Mobile 
8,965    „  Georgia 

being  a  total  of  27,852  bales  against  24,288  bales  in  1857.  These 
quantities  offered  to  the  public  periodically,  begin  to  attract  a 
good  deal  of  attention,  and  many  buyers  from  Germany  and 
other  parts  are  in  the  habit  of  attending  these  sales,  when  they 
can  afford  to  pay  the  full  equivalent  of  the  rates  current  in 
Liverpool  and  Havre,  on  account  of  the  saving  of  freight  in 
summer,  and  transhipment  charges.  The  total  imports  into 
Holland  in  1858  amounted  to  101,909  bales,  and  the  stock,  Jan.  1^ 
1859,  was  7,755  bales. 
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Years. 

Rotterdam. 

Amsterdam. 

Total. 

Bales.  - 

Bales. 

1852 

Imports 

50,876 

12,972 

63,848 

Sales 

48,094 

13,149 

61,243 

Stocks 

3,710 

1,924 

5,634 

1853 

Imports 

52,895 

8,400 

61,295 

Sales 

53,459 

7,399 

60,858 

Stocks 

•  3,146 

2,925 

6,071 

1854 

Imports 

55,300 

10,228 

65,528 

Sales 

56,625 

11,196 

67,821 

Stocks 

1,821 

1,957 

3,778 

1855 

Imports 

54,266 

12,481 

66,746 

Sales 

54,336 

12,549 

66,885 

Stocks 

1,751 

1,889 

3,640 

1856 

Imports 

73,842 

20,117 

93,459 

Sales 

74,293 

19,523 

93,816 

Stocks 

800 

2,483 

3,283 

1857 

Imports 

73,342 

36,519 

109,861 

Sales 

71,442 

29,599 

101,041 

Stocks 

2.700 

9,403 

12,103 

1858 

Imports 

80,124 

21,785 

101,909 

Sales 

79,324 

26,913 

106,237 

Stocks 

3,500 

4,275 

7,775 

1859 

Imports 

74,038 

27,160 

101,197 

Sales 

74,587 

27,426 

102,013 

Stocks 

2,950 

4,009 

6,959 

It  will  be  seen  that  tlie  demand  for  cotton,  as  evidenced  b}'- 
the  sales  in  Holland,  has  nearly  doubled  in  seven  years,  having 
risen  from  61,243  bales  in  1852  to  102,013  bales  in  1859.  The 
price  of  the  colonial  cotton,  the  produce  of  Surinam  and  JS'icke- 
rie,  was  quoted  at  6d.  to  S^d.  free  on  board  in  Rotterdam,  in 
January,  1860.  The  quantity  submitted  by  the  ^Netherlands 
Trading  Company,  at  their  periodical  sales  in  1859,  consisted  of 
20,834  bales  American,  and  7583  East  Indian. 


SWITZERLAND. 

Switzerland  is  one  of  the  greatest  consumers  of  spun  and 
wove  cotton  ;  the  annual  consumption  was  estimated,  a  few  years 
ago,  at  more  than  3  lbs.  weight  per  inhabitant.  Mechanical 
weaving  is  increasing  yearly,  principally  in  the  cantons  of  Zurich, 
Berne,  Schwyz,  Glaris,  Bale,  St.  G-all,  Argovie,  and  Thurgovie ; 
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there  are  likewise  a  considerable  number  of  hand-weaving  ma- 
chines. The  canton  of  Zurich  alone  reckons  more  than  a  million 
pieces  of  cotton  of  various  qualities  at  a  very  low  price* 
There  are  more  than  250  bleaching  establishments  ;  the  greatest 
number  of  which  are  in  the  cantons  of  Berne,  Appenzell,  St. 
Gall,  and  Argovie.  The  purity,  excellence  and  abundance  of  the 
water  is  of  great  advantage  to  these  establishments,  as  well  as 
to  dyers. 

Switzerland  ranks  next  to  England,  in  comparison  with  the 
number  of  her  population,  in  the  production  of  woven  and  spun 
cotton ;  and,  as  I  havejalready  stated,  it  is  one  of  the  countries  that 
consumes  the  most.  The  production  has  rapidly  increased  during 
a  period  of  thirty  years,  without  any  protective  duties,  and  not- 
withstanding the  heavy  and  severe  imposts  levied  by  surrounding 
neighbours  on  the  importation  of  cotton  manufactures.  This 
prosperity  is  greatly  due  to  the  abundance  of  moving  power  in 
every  part  of  the  country,  the  concentration  of  the  population, 
and  her  great  energy,  intelligence  and  industrial  genius. 

Cotton  mills  were  introduced  into  Switzerland  in  1798,  and  in 
1850  there  were  in  the  country  more  than  950,000  spindles.  She 
manufactures  all  the  numbers  up  to  250.  The  canton  of  Zurich 
is  the  principal  seat  of  the  manufacture. 

Four-fifths  of  all  the  cotton  consumed  by  the  factories  of 
Switzerland  are  estimated  to  be  imported  at  Havre,  whence  it 
passes  through  France  by  railway,  being  burdened  with  heavy 
charges  in  the  transit.  In  1833,  the  quantity  thus  received 
amounted  to  nearly  6,000,000  lbs;  in  1843  it  had  reached 
nearly  17,000,000  lbs.  The  entire  receipt  of  cotton  in  1843  was 
22,000,000  lbs.  In  1851,  it  amounted  to  27,045,725  lbs.,  of 
which  13,729,320  lbs.  were  from  the  United  States.  In  1852, 
Switzerland  received  through  France  15,816,775  lbs. ;  in  1853, 
15,815,473  lbs. ;  and  in  1854,  14,978,257  lbs.,  according  to  the 
'^Tableau  General"  of  France  for  those  years.  In  1856  the 
imports  by  way  of  Havre  were  17,757,466  lbs. 

Imports  from  the  United  States  into  Switzerland  are  made  for 
the  most  part  through  the  customs  frontiers  of  Berne,  Soleure, 
Basle,  and  Argovie,  bordering  on  France  and  the  southern  part 
of  Germany. 

A  severe  restriction  on  the  importation  of  cotton  and  also  of 
tobacco  to  Switzerland,  as  well  as  on  the  reception  by  the  United 
States  of  Swiss  wares  and  manufactures  in  return,  is  the  vexa- 
tious and  expensive  transitage,  especially  through  France.  The 
oppression  of  this  system  may  be  inferred  from  the  fact  that  the 
annual  aggregate  value  of  merchandise  on  which  transit  tolls 
were  paid  proceeding  from  Switzerland  in  1853  was  nearly  thirty 
millions  of  dollars,  and  the  value  of  that  proceeding  to  Switzer- 
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land  more  than  half  as  much.  Switzerland  sent,  in  transit  to 
Prance,  cotton  tissues  to  the  value  of  nearly  three  millions  of 
dollars  in  1852,  and  to  the  value  of  nearly  four  millions  in  1853. 
By  the  French  tariff,  such  fabrics  are  excluded  from  France  for 
consumption.  Since  1845,  Switzerland  is  stated  officially  to  have 
quite  superseded,  in  the  markets  of  G-ermany  and  Austria,  the 
yarns  of  Great  Britain,  In  1830,  that  Hepublic  had  in  opera- 
tion 400,000  spindles ;  in  1840,  750,000  :  in  1850,  950,000  ;  and 
in  1860  about  1,250,000,  the  number  having  more  than  trebled  in 
thirty  years. 

According  to  Swiss  official  custom-house  reports,  that  E-epublic 
received  cotton  from  the  United  States  as  follows,  in  the  years 
specified : 

1850   ibsl5,912,740  I  1852   ftsl9,065,200 

1851   13,729,320  |  1853   18,441,830 

In  return,  cotton  stuffs  were  sent  to  the  United  States  in : 

1850  Ibs3,226,300  1  1852  lbs  4,07,920 

1851   3,509,660  |  1853   5,265,150 

In  1855,  Switzerland  returned  to  the  United  States,  in  ex- 
change for  raw  cotton,  the  same  article  manufactured  to  the  value 
ofS212,700. 

From  interesting  data  published  on  the  cotton  industry  of 
Zurich,  it  appears  that  this  branch  of  trade  was  known  as  early 
as  the  fifteenth  century.  In  1423  a  decree  was  issued  by  the 
Canton  of  Lucerne,  directing  that  cotton  should  be  sold  by 
weight ;  hence  it  is  conjectured,  the  custom  followed  generally, 
on  the  Continent  of  Europe,  of  mentioning  in  the  import  and 
export  tables  the  quantities  of  cotton  by  weight,  and  not  by- 
length. 

In  the  same  century  the  principal  cotton  marts  were  France, 
Germany,  and  Italy.  The  preparation  of  cotton  cambric  com- 
menced in  1746  at  Appenzell  simultaneously  with  the  manufac- 
ture of  what  are  called  '*  Indiennes/'  or  coloured  cottons. 

The  spinning  of  cotton  by  hand  commenced  about  the  same 
time.  The  winder  earned  3  florins  per  day,  and  the  weaver 
double  this  sum, 

At  that  period  a  measure  of  wheat  of  25  lbs.  cost  40  kreutzers, 
or  two -thirds  of  a  florin. 

Some  statistics  of  the  year  1855  gave  to  Switzerland  132  spin- 
ning mills  and  48  weaving  establishments,  distributed  amongst  tiia 
several  Cantons,  in  the  following  numbers  ; — 
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f^OTrf  Ana 

Mills. 

Weaving 
Establishments. 

JM.etres. 

13 

162,400 

10 

1,320 

1 

8,000 

2 

14,600 

1 

150 

13 

115,890 

4 

480 

11 

139,140 

10 

1,890 

Schauff  hausen .... 

2 

10,300 

1 

150 

6 

59,500 

2 

440 

4 

23,100 

4 

454 

77 

503,693 

14 

2,595 

3 

76,000 

2 

300 

132 

1,112,625 

48 

7,779 

From  1852  to  1856  there  were  imported  into  Switzerland 
26,557,000  lbs.  of  cotton,  thread  and  twist,  and  tissue.  The 
yearly  average  for  that  period  was  : — 

Cotton  ,   Ibs23,000,000 

Thread  and  twist    1,895,000 

Tissue    1,662,000 

The  exportation  during  the  same  period  amounted  to  17,291,000 
lbs.  on  an  average. 

Cotton  ,   Ibsl,488,000 

Thread  and  twist    1,529,000 

Tissue    14,354,000 

According  to  the  above  figures,  the  home  consumption  amounts 
to  9,286,000  lbs.,  or  about  3J  lbs.  per  head  of  the  population. 

The  imports  into  Switzerland  in  the  last  seven  years  have  been 
as  follows : 


Years. 


1851 
1852 
1853 
1854 
1855 
1856 
1857 


Cotton. 


165,668 
245,422 
215,280 
191,643 
238,961 
259,822 
237,126 


Cotton  Yarn. 


Cwt. 

3,694 

3,883 

2,531 

2,799 

3,839 

3,514 

4,818 


Cotton  Manufac- 
tured Goods. 


Cwt. 
28,970 
26,516 
25,423 
24,470 
34,762 
49,237 
64,259 
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SAEDINIA. 


The  imports  of  cotton  and  its  manufactures  into  tlie  kingdom, 
of  Sardinia  were,  in  kilogrammes  of  2i  lbs. — 


Year; 

Cotton. 

Cotton  Yarn.     |cotton  Manufactures. 

1852 
1853 

1854  .. 

1855  .. 

1856  .. 

90,483 
98,857 
79,482 
84,958 
125,750 

86,116 
79,628 
74,199 
83,449 
91,800 

1,439,972 
1,369,864 
1,345,922 
1,539,602 
1,770,066 

Cotton  manufactures  unbleaclied  pay  a  duty  of  75  cents  the 
kilogramme,  and  5  per  cent,  extra. 

A  piece  of  common  stuff  costs  at  Mancliester  about  6s. :  this 
weighs  from  3  to  3*2  kilogrammes  ;  consequently  the  duty  would 
be  from  2  francs  40  cents  to  2  francs  50  cents,  or  about  30  per 
cent,  on  the  value. 

As  this  article  is  manufactured  by  machinery  both  in  England 
and  in  Piedmont,  it  would  not  stand  competition  with  the  na- 
tional manufacture,  and  as  there  is  an  immense  demand  for  it  in 
this  country,  it  would  be  most  beneficial  if  the  duty  were  re- 
duced one-half,  which  would  leave  enough  to  protect  the  manu- 
facturers, whilst  the  immense  consumption,  besides  benefiting 
England  and  traders  in  such  produce,  would  be  profitable  to  the 
Government,  which  would  derive  advantages  hitherto  merely 
nominal :  for  it  must  be  observed  that  the  raw  material  is  im- 
ported duty  free. 

Cotton  manufactures  bleached  pay  a  duty  of  75  cents  per 
kilogramme,  and  likewise  5  per  cent,  extra. 

A  piece  of  shirting  costs  7s.  at  Manchester ;  add  charges  to 
Genoa  equal  to  9  francs  35  cents.  This  piece  weighs  about  3 
kilogrammes  ;  add  for  duty  2  francs  40  cents,  making  25  per  cent. 

This  article,  for  which  there  is  an  extensive  demand  (over  and 
above  the  dues  on  unbleached  cottons),  it  should  be  remarked, 
pays  duty  as  the  fine  goods  from  Switzerland,  such  as  jacconets, 
muslins,  gauze,  &c. ;  the  latter  articles  will  not  bear  a  duty  of  3 
per  cent.,  consequently  a  reduction  would  be  most  beneficial. 

Printed  cottons  pay  1  franc  50  cents  per  kilogramme  plus  5 
per  cent. 

One  piece  of  printed  stuff,  |,  28  yards,  costs  at  Manchester 
6s. ;  add  charges  to  Genoa,  7  francs  80  cents  ;  weight,  1*5  kilo- 
gramme ;  further  dues,  2  francs  40  cents,  or  about  28  per  cent. 
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The  printed  goods,  owin^  to  the  great  demand,  are  manufac- 
tured in  the  country :  for,  being  so  exclusively  protected,  tho 
native  factories  reap  large  profits,  and  the  sale  of  English  manu- 
factures diminish  daily.  If  there  were  a  reduction  of  1  franc 
per  kilogramme  there  would  be  a  profit  for  the  vendor  of  English 
goods,  and  a  certain  benefit  to  the  Government. 

It  should  be  noticed  that  the  smuggling  of  this  article  is 
carried  on  to  some  extent  on  the  confines  of  Switzerland,  where 
only  the  Federal  dues  are  exacted ;  also  on  the  frontiers  of  the 
Duchies,  where  it  pays  a  duty  of  1  franc  per  kilogramme. 

Sardinia  imports  on  an  average  some  four  or  five  million 
pounds  of  cotton  each  year  from  England  and  France,  and  about 
the  same  quantity  from  the  United  States ;  although  in  1855 
the  importation  from  the  latter  country  suddenly  rose,  from 
1,645,372  lbs.  the  preceding  year,  to  14,777,765  lbs.  There  seems 
no  sufficient  reason  why  American  vessels  should  not  convey  the 
whole  quantity  required  by  Sardinia  directly  to  Genoa,  as  well 
as  for  English  or  French  vessels  to  carry  thither^ a  portion  of 
American  cargoes  landed  at  Liverpool  or  Havre.  A  similar  re- 
mark is  applicable  to  the  other  ports  of  Italy,  and  those  of 
Austria  on  the  Adriatic  ;  and  the  enterprise  of  establishing  lines 
of  ocean  steamers  between  ports  of  the  United  States  and  those 
of  the  Mediterranean  will,  if  successful,  tend  greatly  to  en- 
courage, if  not  secure,  such  direct  importation* 

There  were  three  cotton  yarn  manufactories  in  the  Venetian 
provinces  in  1856 ;  one  at  Torre,  one  at  Yerona,  and  one  at 
JPordenone,  and  33  in  Lombardy.  They  are  worked  by  water 
power,  which  is  easily  obtained  from  the  numerous  streams  flow- 
ing from  the  Alps,  and  the  admirable  system  of  irrigation.  The 
scarcity  of  coal,  and  the  necessity  of  importing  it,  renders  the 
use  of  steam  power  too  expensive.  The  quantity  of  cotton  spun 
annually  in  the  Lombardo- Venetian  kingdom  was,  in  1856, 

Lbs. 

In  Lombardy   110,000 

In  the  Venetian  Provinces.  44,000 


154,000 

A  manufactory  of  cotton  goods,  containing  250  looms,  was  at 
tached  in  the  early  part  of  1857  to  the  spinning  establishment 
at  Pordenone,  the  productions  of  which  tend  to  lessen  the  con- 
sumption of  British  goods.  In  Lombardy,  18,000  looms  are  em- 
ployed in  the  manufacture  of  cotton,  of  which  16,000  are  in  the 
province  of  Milan.  The  spinneries  and  manufactories  are  in- 
creasing in  importance. 
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The  official  value  of  tlie  imports  of  Britisli  cotton  manufao- 
tures  into  Sardinia,  were  in 

1852  ...    27,899,383  francs  I  1854    ,..    14,754,620  francs 

1853  ...    20,619,114     „     |  1855    ...    18,419,082  „ 

Under  the  new  tariff  of  1851,  raw  cotton  is  imported  duty- 
free ;  cotton  yarn  from  20  to  80  cents  the  kilogramme,  according 
to  number,  and  cotton  piece  goods,  white  75  cents,  dyed  and 
coloured  1  and  1^  franc,  and  printed  IJ  franc,  ditto  glazed,  75 
cents. 

Mr.  Erskine,  our  Secretary  of  Legation  at  Turin,  in  his  re- 
port, states  that  under  the  high  protective  tariff  enacted  in  1830, 
the  Sardinian  manufacturers  contented  themselves  with  producing 
the  commonest  descriptions  of  cotton  yarns  and  piece  goods.  As 
they  experienced  no  difficulty  in  competing  with  the  foreign 
article  of  the  same  kind,  they  made  little  or  no  effort  at  improve- 
ment, and  the  public  had  to  pay  largely  for  this  encouragement 
of  native  industry. 

The  subjoined  table  shows  the  progressive  increase,  under  this 
system,  of  the  importation  of  cotton  wool,  and  the  decrease  in 
that  of  cloths 


Year. 

Cotton  Wool. 

Yarns. 

Cloths. 

1820  ... 
1830  ... 
1840  .„ 
1842  ... 

Metrical  Quintals. 
8,500 
11,452 
23,171 
32,375 

Metrical  Quintals. 
1,030 

3,000 
1,772 

Metrical  Quintals. 

7,305 
8,406 
4,799 
4,030 

With  respect  to  the  finer  cotton  goods,  smuggling  was  organ- 
ized on  a  systematic  footing,  to  the  manifest  detriment  of  the 
honest  trader,  as  well  as  the  national  revenue. 

In  1835,  a  first  reduction  of  these  duties  took  place  ;  and  in 
1842  the  duties  on  both  yarn  and  cloth  underwent  a  further  re- 
duction. The  natural  consequence  of  this  second  reduction  was 
a  diminution  in  the  quantity  of  cotton  wool  imported,  and  an 
increase  in  that  of  yarns  and  cloths, 


Cotton  Wool 

Yarns  

Cloths 

1840. 

1841. 

1842. 

1843. 

Kilogrammes. 

2,317,096 
296,628 
479,984 

Kilogrammes. 

2,424,613 
233,221 
483,106 

Kilogrammes. 

3,237,553 
174,195 
403,016 

Kilogrammes. 

2,597,236 
259,680 
789,008 
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Some  portion  of  this  increase  of  cotton  goods  was  doubtless 
owing  to  the  cessation  of  smuggling  ;  but  it  was  due  also,  in  a 
great  measure,  to  the  removal  of  the  high  protection  which  had 
unnaturally  fostered  the  prosperity  of  factories  that  could  not 
otherwise  have  existed. 

In  1840,  the  number  of  spindles  was  calculated  at  100,000, 
giving  employment  to  4500  operatives,  and  producing  2,600,000 
kilogrammes  of  yarn,  valued  at  about  6,000,000  francs. 

At  the  same  period  there  were  339  cotton  cloth  factories,  with 
14,464  looms,  employing  about  22,000  operatives. 

Soon  after  the  second  reduction  of  duties  (in  1842)  the  quality 
of  the  cotton  goods  rapidly  improved ;  and  power-looms,  which 
were  scarcely  known  up  to  that  time,  were  gradually  introduced, 
and  again  enabled  the  manufacturers  to  compete  successfully 
with  foreigners,  and  to  supply  the  whole  of  the  coarser  descrip- 
tions of  white,  coloured,  and  printed  cottons  consumed  in  the 
country. 

At  the  exhibition  held  in  1851,  at  Turin,  the  progress  was  still 
more  remarkable.  All  the  recent  improvements  of  machinery 
adopted  in  England  and  elsewhere,  were  to  be  found  in  the 
Piedmontese  factories.  They  not  only  spun  sufficient  yarn  for 
the  home  market,  but  even  exported  considerable  quantities  to 
the  Duchies. 

From  a  statement  furnished  me  by  one  of  the  principal  manu- 
facturers in  this  country,  I  gather,  at  the  end  of  1856,  that  the 
total  number  of  spindles  was  227,000,  distributed  as  follows  : 


District. 

Factories. 

Number  of  Spindles. 

Lago  Maggiore 

11 

81,000 

Turin   

9 

52,200 

!N"ovara   

3 

9,000 

Chamb^ry  

1 

8,000 

G-enoa  

11 

76,806 

Total 

35 

227,006 

Calculating  the  mean  product  of  the  above,  in  No.  16  yarn,  at 
seven  packets  (of  4|  kilogrammes  each)  per  spindle^  the  aggre- 
gate annual  product  of  native  yarn  would  be  about  1,589,042 
packets,  or  7,150,689  kilogrammes,  one  half  of  which  is  made 
into  common  cloth  on  the  spot,  and  the  remainder  sold  to  the 
trade. 

Even  within  the  last  year  or  two  many  of  the  mills  have  been 
enlarged,  and  English  or  French  machinery,  of  the  most  im- 
proved make,  is  taking  the  place  of  the  old  Swiss  machinery  for- 
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merly  in  vo^e,  the  English,  as  I  am  informed,  being  fully  as 
cheap  and  far  more  perfect  and  substantial  than  the  Swiss.  In 
fact,  the  cotton  industry  has  almost  quadrupled  since  the  year 
1844. 

The  present  duties  on  cotton  yarn  vary  from  20  to  80  centimes 
the  kilogramme,  according  to  the  number ;  and  on  cloths  the 
duty  ranges  from  75  centimes  to  1  franc  50  centimes  the  kilo- 
gramme, according  to  quality. 

The  above  duties  are  found  amply  protective  for  the  commoner 
kinds  of  these  articles ;  but  the  manufacturers  complain  that  it 
is  not  possible  for  them  to  compete  with  the  superior  qualities  of 
British,  French,  and  Swiss  prints  and  muslins,  &c. 

The  price  at  which  native  yarn  is  now  selling  (for  the  medium 
numbers)  is  so  low  as  barely  to  cover  the  cost  of  production ; 
but  this  is  not  due  to  foreign  competition,  but  to  the  enhanced 
price  of  the  raw  material  and  to  the  excessive  increase  of  native 
mills.  I  was  informed  by  one  of  the  largest  spinners  on  the  Lago 
Maggiore,  that  he  had  been  obliged  to  seek  an  outlet  for  his 
stock  of  yarn  in  Lombardy,  where  he  undersells  even  British 
yarns  by  about  80  centimes  the  packet  of  4J  kilogrammes. 

In  some  districts  great  dijficulty  is  found  in  procuring  opera- 
tives for  the  tedious  work  at  the  power-looms,  to  which  the 
country  people  have  an  insuperable  repugnance.  No  such  ob- 
jection is  felt  to  the  spinning,  and  any  number  of  women  are 
available  for  that  work,  whereas  at  the  approach  of  harvest  time 
most  of  the  women  will  abandon  the  looms  and  comparatively 
good  pay  for  the  fields  and  open  air. 

In  most  of  the  factories  they  work  about  thirteen  hours  a  day, 
and  earn  from  24  to  25  francs  a  month,  or  about  80  centimes  per 
diem.  The  manager  of  one  of  the  factories  stated  to  me,  how- 
ever, that  this  low  rate  of  wages  gives  but  an  imperfect  idea  of  the 
cost  of  labour  in  this  country,  as  compared  with  England.  Agood 
English  operative,  he  said,  will  manage  four  looms,  each  loom 
making  about  200  throws  per  minute ;  whereas  the  best  Pied- 
montese  workwomen  can  manage  only  two  looms,  and  make  at 
the  most  140  throws  per  minute.  The  climate  has,  doubtless, 
some  influence  in  this  matter,  but  not  to  the  extent  above  quoted. 
The  hands  are  extremely  docile  and  well  behaved,  and  will  sub- 
mit to  the  performance  of  tasks  which  would  not  be  tolerated  in 
other  countries. 

The  mills  in  Piedmont  are  almost  exclusively  moved  by  water- 
power,  which  of  course  entails  a  considerable  saving  in  the 
article  of  fuel ;  but  this  system  is  not  without  its  disadvantages, 
as  the  supply  of  water,  although  relatively  great,  does  not  admit 
of  unlimited  development,  and  in  summer  occasionally  runs 
short.  The  mills,  too,  must  be  erected  in  localities  which  are 
not  always  convenient  or  easy  of  access. 


484  COTTOIT  INDrSTET  IK  SAEDINIAK  STATES. 

The  most  complete  establisliment  I  have  visited  in  this  country 
is  at  Pont,  in  the  remote  valley  of  the  Oreo,  offering  no  other 
advantage  than  an  abundant  supply  of  water,  equal  to  about  250 
horse-power.  Eut  even  here,  the  water  is  at  times  so  low  during 
the  dry  months  of  the  year,  as  to  have  necessitated  the  erection 
of  a  steam-engine  of  sixty  horse-power  to  keep  the  mill  going 
when  the  water  p^];tially  fails.  It  has  not  yet  been  determined 
whether  cOal  or  wood  will  answer  best  for  this  engine.  The 
cost  of  coal  at  Pojat  is  100  francs  per  ton,  and  of  wood  25  francs. 

This  factory  has  22,000  spindles,  and  600  power-looms  working 
day  and  night,  and  giving  employment  to  about  1,500  hands. 
The  highest  numbers  of  yarn  made  there  are  from  40  to  50.  The 
ordinary  kinds  are  dyed  on  the  spot,  and  wove  into  coarse  cloths ; 
but  the  more  difficult  operation  of  printing  is  performed  at  An- 
necy,  in  Savoy,  where  the  company  have  another  large  factory, 
with  8,000  spindles  and  1,700  operatives. 

Prom  1,700  to  1,800  kilogrammes  of  cotton  are  used  at 
Pont  daily ;  the  greater  portion  is  imported  direct  from  New 
Orleans,  and  some  also  from  Liverpool. 

The  two  branches  of  this  establishment  expend  about  £160,000 
per  annum  in  wages  only,  and  consume  4,000  bales  of  cotton. 
They  turn  out  100,000  pieces  of  plain  cloth,  and  100,000  pieces 
of  printed  cloth ;  the  former  are  about  40  metres  long,  by  80 
centimetres  wide  ;  and  the  latter  30  metres  by  60  centimetres. 
They  make  some  prints,  of  which  the  pattern  is  too  intricate  to 
be  stamped  entirely  by  ;  machines  ;  and  the  low  rate  of  wages 
gives  them  a  great  advantage  in  competing  with  this  particular 
description  of  British  goods. 

Prices  of  the  Pont  and  Annecy  manufactory : 

Centimes 
per  m^tre. 


Coarse  dyed  cloth,  made  from  refuse  cotton   47 

Ordinary,  bleached   60 

Pine  shirting  ("  madapollam      made  with  iNo.  40  and 

50  yarn   80 

Pine  fancy  pattern  for  various  uses    82 

Common  prints   67  1 

Bettermost  ditto  „   85 


I  am  unable  to  ascertain  the  total  number  of  persons  to  which 
this  industry  gives  employment  throughout  the  Sardinian  States. 
In  1840  they  were  calculated  by  Signor  Giulio  at  about  27,000 ; 
and  although  power-looms  and  improved  machinery  have  since 
been  introduced,  probably  not  less  than  40,000  hands  are  now 
employed. 

The  cotton  industry  has  taken  such  a  firm  root  in  this  country 
that  it  will  now,  I  think,  continue  to  exclude  common  British 
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goods,  as  lonf?  as  the  present  rate  of  duties  subsists,  and  the 
native  manufacturers  may  even,  in  time,  so  far  improve  as  to 
compete  with  us  in  their  own  market,  in  the  classes  of  goods  in 
which  we  are  now  superior  to  them.  On  the  cessation  of  the 
league  which  connects  the  Duchy  of  Parma  with  the  Austrian 
system  of  customs,  Sardinian  cottons  will  prob^M|f*^<^nd  a  fresh 
outlet  in  that  Duchy  ;  but  it  appears  to  me  sc/rc^  g^|l|Jble  that 
they  will  ever  successfully  compete  with  Britpn  c«>gpnsK3PL'<Qeutral 
markets  generally.  jf^  Ay 

EUSSIA.        I©'    ^,1  ^\ 

Before  the  breaking  out  of  the  late  war,  Ml  mail^fac&ije  of 
cotton  in  the  E-ussian  Empire  was  progresslp^  witCextazacfrdi- 
nary  activity.  The  number  of  spindles  exce^Sd^.  S^jQ^^ -pro- 
ducing annually  upwards  of  10,800,000  lbs.  of  ^(tfen  ^rnr/The 
barter  trade  with  the  Chinese  at  Kiachta  stimul^te&ii§;^anch 
of  manufactures  in  Eussia,  as  the  article  of  cottonv^^ts  con- 
stitutes the  leading  staple  of  exchange  at  that  point  for  the  teas 
and  other  merchandise  of  China.  In  former  years  this  article 
was  supplied  almost  exclusively  by  Great  Britain,  but  the  Chi- 
nese prefer  the  Eussian  manufacture,  and  hence  the  steady  pro- 
gress of  that  branch  of  industry.  Thus  the  annually  increasing 
importations  of  the  raw  material,  and  consequent  diminution  in 
the  quantities  of  cotton  yarns  imported,  is  accounted  for.  Were 
raw  cotton  admitted,  as  in  England,  free  of  duty,  the  United 
States  would  most  probably  supply,  in  the  direct  trade,  the 
whole  quantity  consumed  in  that  Empire.  As  it  is,  the  commer- 
cial reforms  now  in  progress  in  Eussia,  comprehending  as  they 
do,  the  establishment  of  American  houses  at  St,  Petersburg, 
must  necessarily  tend  to  that  result. 

According  to  an  official  report  upon  the  manufactures  and 
domestic  trade  of  Eussia,  there  were  in  the  empire,  about  ten 
years  ago,  158  manufactories  of  cotton,  divided  among  thirty- 
six  provinces.  The  province  or  "  government "  of  Kaluza, 
numbered  27  ;  that  of  St.  Petersburg,  18  ;  Moscow,  9  ;  Wladimir, 
Wulhinien,  Wjadka-Orel  and  Jarselaw,  7  each,  &c.  The  amount 
of  the  goods  manufactured  is  about  1,500,000  pieces,  estimated 
at  3,000,000  silver  rubles,  and  giving  employment  to  about 
14,300  individuals.  About  half  of  these  goods  are  printed, 
adding  a  value  to  the  above  of  some  2,000,000  silver  rubles,  and 
employing  some  5000  labourers  additional.  About  650,000  pieces 
were  woven  upon  the  power  loom,  and  the  rest  by  hand. 

There  were  in  Eussia,  previous  to  the  war,  495  cotton  facto- 
ries, employing  112,427  operatives,  and  producing  annually 
40,907,736  lbs.  of  yarns  and  corresponding  amounts  of  textiles. 

TOL.  II.  K  K 
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Statement  of  the  quantity  of  raw  cotton  imported  into  Eussia 
in  poods  of  36  lbs.  avoirdupois. 


Years. 

Produce  of  America, 
the  West  Indies,  and 
Smyrna. 

Produce  of  Persia, 
Bokhara,  and  China. 

Total. 
Poods. 

1825.... 

39,130 

23,237 

62,367 

1830.... 

85,613 

30,701 

136,314 

1835.... 

207,987 

14,438 

222,425 

1840.... 

359,727 

38,462 

398,189 

1 

The  countries  from  whence  Eussia  derived  her  supplies  of  raw 


cotton  in  1841,  were  as  follows : 

Poods. 

England    197,893 

Prance     25,365 

America    25,409 

Turkey    13,671 

Persia   3,891 

China   11,721 

Bokhara    12,939 

Taschkend                                              ,   4,268 

Other  Countries...^    19,144 


314,301 


Passed  in  transit  through  St.  Petersburg   244,052 

The  quantity  of  cotton  imported  into  European  E-ussia  and 
entered  for  home  consumption  in  a  series  of  years  has  been  as 
follows : 


Years. 

Katv  Cotton. 

Cotton  Yarn. 

n)S. 

Bbs. 

1842  

18,477,144 

21,760,380 

17,003,484 

20,376,288 

21,166,596 

21,498,372 

26,999,460 

21,817,620 

26,225,820 

17,511,876 

31,030,848 

14,795,244 

44,331,660 

13,901,148 

55,977,084 

10,047,708 

43,226,568 

6,076,908 

1851  

56,065,632 

5,490,720 

1852  

66,058,596 

4,184,064 

cottojSt  teai/e  or  Russia. 
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Value  of  the  Cotton  Manufactures  Imported  into  Russia,  distinguishing 
those  of  Europe  from  those  of  Asia. 


Years. 

Produce  of 
Europe. 

Produce  of 
Asia. 

Years. 

Produce  of 
Europe. 

Produce  of 
Asia. 

1 

1824.... 
1825.... 
1826.... 
1827.... 
1828.... 
1829.... 
1830  ... 
1831.... 
1832.... 

Paper  roubles 
6,669,491 
6,605,800 
8,852,931 
9,653,272 
6,218,266 
5,753,190 
6,018,266 
5,599,375 
5,395,201 

Paper  roubles 
3,738,808 
4,568,975 
3,774,704 
5,473,630 
6,322,180 
4,680,602 
5,265,739 
4,429,232 
4,987,904 

1833.... 

1834.. .. 

1835.. . . 

1836.... 

1837.... 

1838.. 

1839.... 

1840.... 

1841..., 

Paper  roubles 
5,165,386 
4,765,886 
5,344,545 
5,479,877 
4,925,645 
5,640,264 
5,301,570 
6,523,258 
4,620,931 

Paper  roubles 
5,421,342 
4,020,186 
5,789,855 
7,796,816 

*  7,895,304 
8,337,297 
9,233,798 

10,605,823 

Value  of  the  Imports  of  Cotton  Manufactures  from  each  Country. 


Countries. 

1837. 

1841. 

1851. 

England 

Germany 

Turkey 

Persia 

Bokhara 

Taschkend  . . 

Other  Countries 

Paper  roubles. 
2,180,193 
1,830,819 
1,753,090 
4,944,386 
1,122,379 
679,699 
310,383 

Paper  roubles. 
1,896,902 
1,898,057 
1,006,309 
5,963,923 
2,401,238 
1,094,306 
967,019 

Silver  roubles. 
598,121 

1,122,161 
691,484 

I  531.524 
277,317 
261,138 
157,810 

12,820,949 

15,227,754 

4,639,555 

£574,271 

£682,107 

£734,597 

The  value  of  the  Exports  of  Cotton  goods  from  Eiissia  to  the 
East  were  respectively  as  follows  : 


Countries. 

1835. 

1841. 

1851. 

Roubles. 

Roubles. 

Roubles. 

Turkey  in  Asia  . .       . . 

36,873 

14,931 

1,788 

Persia 

701,384 

129,363 

9,636 

Steppes  of  the  Kirghises  . 

1,797,647 

1,664,110 

777,373 

317,746 

548,878 

172,865 

China 

57,413 

261,233 

1,312,932 

Taschkend  and  Kokhan. . 

489,013 

1,092,546 

267,069 

3,400,076 

3,711,061 

2,541,663 
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1849., 

1850, 

1851. 

1852. 

To  Turkey  in  Asia . . 
Persia    . . 
Kirghise  Steppes 
Khiva  .. 

Tascbkend  and  Kokhan 

2,028 
14,229 
728,090 
33,366 
111,103 
1,205,550 
263,971 

1,706 
13,744 
819,977 
60,616 
183,590 
1,580,514 
179,429 

1,788 
9,636 
777,373 
14,353 
158,512 
1,312,932 
267,069 

5,093 
11,465 
764,083 
16,375 
127,115 
1,797,574 
172,708 

Roubles 

2,358,337 

2,839,576 

2,541,663 

2,894,4ia 

£ 

373,404 

449,600 

402,431 

458,282 

TJie  following  table  sliows  the  countries  from  whence  Eussia 
receives  her  Cotton  Yarn  and  Twist,  and  the  proportion  in  poods. 


1837. 

1841. 

Countries. 

White. 

Coloured. 

White. 

Coloured. 

England 

Germany  . .       •  • 

Turkey    . . 

Persia 

China 

Bokhara  . . 

Other  Countries . . 

Poods. 
595,173 
735 
4,156 
8,176 

34,897 
14,400 

Foods. 

847 
2,541 

619 

280 

Poods. 
504,216 
1,893 
1,488 
16,660 
6,107 
25,557 
4,873 

Poods. 
1,206 
1,155 
97 

'32 

Total 

657,537 

4,287 

560,799 

2,490 

Passing  in  transit 
through  St.  Pe- 
tersburg 

527,572 

3,285 

397,369 

1,383 

This  table  can  be  compared  with  the  statistics  given  in  the 
next  two  pages. 


THE  COTTOIT  MANTJFACTIIEES  m  RUSSIA. 


489 


Quantities  of  Cotton  Twist  and  Yarn  Imported  into 

E;USSIA. 


Years. 


1824, 
1S25. 
1S26. 
1827. 
1828. 
1829. 
1830. 
1831. 
1832. 
1833. 
1834. 
1835. 
1836. 
1837. 
1838. 
1839. 
1840. 
ISil. 


From  Europe. 


White. 


Poods. 
290,274 
240,752 
343,965 
328,137 
359,775 
464,955 
398,022 
540,582 
501,776 
499,607 
499,896 
524,416 
551,609 
600,206 
571,761 
513,714 
465,913 
507,711 


Coloured. 


Poods. 

27,880 
17,619 
21,055 
26,707 
23,235 
28,604 
19,813 
24,545 
26,188 
20,796 
18,261 
8,471 
5,274 
4,287 
5,593 
4,456 
3,624 
2,490 


From  Asia. 


White. 


Poods, 
17,639 
27,133 
24,981 
21,828 
37,402 
31,114 
31,714 
42,138 
16,291 
27,086 
25,400 
35,263 
49,170 
57,331 
34,905 
22,103 
53,276 
53,088 


Total. 


White, 


Poods. 
307,913 

267,885 
368,946 
349,965 
397,177 
496,069 
429,736 
582,720 
518,067 
517,693 
525,296 
559,679 
600,779 
657,537 
606,666 
535,817 
519,189 
560,799 


Coloured. 


Poods. 

27,880 
17,619 
21,055 
26,707 
23,235 
28,604 
19,813 
24,545 
26,188 
20,796 
18,261 
8,471 
5,274 
4,287 
5,593 
4,456 
3,624 
2,490 


Tlie  cotton  manufacture  is  rapidly  increasing  in  Eussia.  It  is 
scarcely  more  than  thirty  years  since  the  first  spinning  mill  was 
erected,  and  now  it  has  350,000  spindles  in  full  activity,  which 
produce  more  than  300,000  poods  of  yarn  (10,800,000  lbs.). 
The  yarn  spun  is  generally  very  low,  the  numbers  usually  vary- 
ing from  20  to  30  for  the  woof,  because  there  is  a  large  market 
for  coarse  fabrics.  The  principal  seat  of  the  manufacture  of  the 
eoarse  goods  is  central  [Russia,  especially  in  the  governments  of 
Moscow,  Wladimir,  Kalouga,  Kostroma,  &c.  The  peasants  re- 
ceive the  yarn  from  contractors,  and  occupy  themselves  in 
weaving  during  the  winter  at  very  trifling  wages.  The  goods 
thus  manufactured  in  the  villages  may  be  divided  into  three 
classes,  according  to  the  quality  of  the  yarn.  The  first  includes 
those  of  the  lowest  quality,  and  which  are  sold  at  18  to  24  co- 
pecks the  arsheen  (about  2y^od.  to  3|d.  the  yard).  The  warps 
are  formed  of  ISTo.  28  yarn,  and  the  woof  of  IvTo.  30.  The 
fabrics  of  a  medium  quality,  valued  at  25  to  28  copecks  the  ar- 
sheen (about  3Jd.  to  4d.  the  yard),  are  formed  of  JNos.  34  and  36 
warp,  and  38  to  40  woof.  The  better  class  of  fabrics  are  made 
of  foreign  yarn.  Nos.  38  to  42  for  the  warp,  and  44  to  48  for 
the  woof,  and  sell  at  29  to  32  copecks  the  arsheen  (about  4Jd.  to 
4|d.  the  yard). 

Besides  the  factories  producing  the  classes  of  goods  just  men- 
tioned, there  are  140  others  for  the  superior  articles,  without  in- 
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eluding  cotton  velvets  and  muslins.  The  former  branch  of  manu- 
facture has  been  greatly  developed  within  the  last  few  years, 
the  chief  market  being  China.  Before  the  establishment  of  the 
Russian  factories,  the  Chinese  markets  were  exclusively  furnished 
by  Great  Britain  with  cotton  velvet ;  but  at  present  that  article, 
with  cloth,  forms  the  chief  export  to  China ;  even  so  early  as 
1842,  the  quantity  exported  to  China  amounted  to  three  millions 
of  arsheens,  or  about  2,330,000  yards. 

The  manufacture  of  printed  cottons  is  said  to  have  arrived  at 
nearly  the  same  degree  of  perfection  within  the  last  20  years  as 
in  Manchester  or  Alsace.  The  chief  seat  of  this  branch  is  at 
St.  Petersburg,  where  it  is  chiefly  carried  on  by  the  Swiss.  The 
quantity  made  is  estimated  at  about  thr@e  millions  of  pieces, 
which  is  sufficient  to  supply  the  whole  empire.  At  present  not 
more  than  1,500  pieces  of  the  finest  prints  are  imported  for  the 
use  of  the  higher  classes.  The  manufacture  of  muslins  is  also 
progressing.  I  may  add  here,  that  several  successful  attempts 
have  been  made  to  introduce  the  cultivation  of  the  cotton  plant 
into  the  Caucasian  provinces,  and  that  the  quantity  grown  in- 
creases from  year  to  year. 

The  total  value  of  the  cotton  fabrics  produced  in  E-ussia  may 
be  estimated  at  about  £6,400,000  sterling. 

The  following  table  exhibits  the  imports  of  raw  cotton  and 
yarn  into  Eussia  from  1846  to  1852  in  pounds  : 


Cotton  Yarn. 

Years. 

Eaw  Cotton. 

White. 

Dyed. 

R)S. 

lbs. 

lbs. 

1846  .. 

26,152,450 

18,288,000 

114,750 

1847  .. 

31,127,040 

15,147,000 

128,250 

1848  .. 

44,471,962 

14,231,250 

126,000 

1849    ..  .. 

47,387,984 

10,287,000 

150,750 

1850  .. 

44,257,500 

6,221,250 

112,500 

1851    ..  .. 

43,592,304 

2,021,824 

29,988 

1852  .. 

53,030,532 

1,520,960 

We  thus  see  that  the  importation  of  raw  cotton  has  nearly 
doubled,  while  the  import  of  cotton  yarn  has  dwindled  down 
to  a  mere  nothing.  In  1832  Great  Britain  exported  to  Eussia 
19,587,781  lbs.  of  cotton  yarns  and  fabrics,  value  £1,136,787  ; 
whilst  in  1851  the  total  quantity  of  yarn  imported  from  all  parts 
of  Europe  was  2,050,000  Ibs.^ 

The  first  stone  of  a  monster  cotton  manufactory  was  laid  in 

*  See  "  Annales  du  Commerce  Exterieur,"  Official  Journal  of  the  Min- 
ister  of  the  Interior  of  France,  No.  679,  March,  1853. 
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Eussia  in  June  1857.  It  comprises  a  spinning  establishment 
and  a  series  of  weaving  shops.  It  was  intended  to  surpass  any 
of  the  existing  factories  in  the  world.  The  building  is  being 
raised  upon  the  Isle  of  Cronholm,  situated  upon  the  JN^arova, 
between  the  two  cataracts  of  that  river.  The  edifice  was  to  be 
completed  in  three  years,  but  a  portion  of  the  spinning  depart- 
ment is  already  in  operation.  It  is  a  joint  stock  undertaking. 
The  chief  director  is  Mr.  Jean  Frericks  of  Bremen,  residing 
provisionally  at  St.  Petersburg.  His  associates  are  the  mer- 
chants of  St.  Petersburg,  and  the  four  brothers  Khlondoff, 
Louis  Knoop,  Alexander  March,  and  M.  Soldatenkoff,  merchants 
of  Moscow.  Mr.  Hichard  Barlow  an  English  merchant,  is  di- 
rector of  the  technical  works,  and  M.  Kolbe  chief  administrator 
of  the  building,  and  the  framer  of  the  laws  of  the  society. 

The  following  was  the  number  of  cotton  spinning  factories  at 
St.  Petersburg,  with  the  spindles  and  the  quantity  and  quality 
of  the  yarn  they  produced  in  the  spring  of  1849. 


When 
Estab- 
lished. 

1800 
1834 

1836 
1836 

1838 
1843 
1845 
1847 
1847 


Mills  owned  by 


General  Wilson   

Steiglitz,  Wilson  &Co, 

Mattzoff  &  Sobolifsky, 
Joint  Stock  Company  . 

T.  Wright  &  Co  

E.  Hubbard   ,  

Loder,  Busk  &  Co  

J.  Thomas  &  Co  

Mituphanoff  


Spindles, 


19,000  mule 
60,000  „ 
2,000  throstle 
28,000  mule 
68,000  „ 
16,000  throstle 
44,000  mule 
35,000 
36,000  '., 
25,000  throstle 
10,000  mule 


Yarns  produced. 


No.  and  Quantity  per  day. 
Quality.    Hanks.  Hours. 


38  fair 
38  good 

37  fair 

38  fair 

37  fair 

39  good 
39  good 
32  good 


3| 


3f 
4 
4 
4 


12 
23 

m 

12i 
13^ 
12^ 


The  following  is  a  statement  of  the  amount  of  premiums  and 
drawbacks  paid  on  the  export  of  cotton  goods  from  Eussia,  in  the 
three  years  ending  1851.  At  the  Kiakhta  Custom-house,  Eussian 
cotton  goods  exported  to  China,  velvets  and  half  velvets;  premium 
5  silver  roubles  per  pood. 

Quantity.  Premium  and  Drawback. 

1849  16,968  poods  85,405  silver  roubles. 

1850  23,719     „  100,194 

1851  19,035     „  65,930 

At  the  Astrachan  Custom-house,  on  cotton  goods  exported  from 
Eussia  to  Bakou  and  Tiflis,  a  drawback  of  one  half  the  duty 
levied  on  foreign  cotton  yarn ;  viz.,  3  silver  roubles  25  copecks 
per  pood  : 

Quantity.  Premium  and  Drawback. 

1849  9,451  poods  30,717  silver  roubles 

1850  8,450     „  27,463 

1851  12,264    „  30,660  „ 
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At  tlie  Moscow  Custom-house  on  cotton  goods  exported  by  the 
Caucasian  frontiers,  a  drawback  of  one  half  the  duty  levied  on 
yarn ; 

Quantity.  Premium  and  Drawback. 

1849  16,884  poods  54,876  silver  roubles 

1850  8,411     „  27,426 

1851  15,563     „  38,909 
Statement  of  the  quantities  of  cotton  and  cotton  yarn  imported 

at  St.  Petersburg  in  each  year  from  1838  to  1857,  in  cwts. 


Years. 

Cotton. 

1            Cotton  Yarn. 

Cwts. 

Cwts. 

1838.  .  .  . 

85,541 

177,338 

1839  

91,326 

163,108 

1840. . . 

77,479 

144,935 

1841. . 

84,704 

149,430 

2842  

120,199 

188,738 

1843.... 

133,'895 

186,362 

1844  

173,012 

195,605 

1845  

222,057 

154,108 

1846.. .. 

188,574 

122,082 

1847.... 

244,887 

104,397 

1848.... 

397,137 

91,212 

1849.... 

423,107 

64,565  j 

1850... 

382,241 

33,423 

1851  

389,217 

18,052  j 

1852.... 

410,721 

14,607 

1853  

590,000 

15,977 

1854.... 

26,024 

1,013  i 

1855. ... 

26,124 

137  1 

1856.... 

654,806 

26,734 

1857.... 

582,274  1 

93,298  ! 

In  the  last  named  year,  1101  tons  of  cotton  were  imported 
into  liiga. 

The  quantity  of  raw  cotton  entered  for  home  consumption  in 
European  Eussia  was,  in  1842,  18,477,144  lbs.,  and  it  increased 
progressively  to  1852,  when  it  reached  53,030,432  lbs.,  and  in 
1857  to  about  68,000,000  lbs.  In  1842,  21,760,380  lbs.  of  cotton 
twist  was  imported,  but  owing  to  the  progress  of  cotton  mills, 
the  import  of  twist  had  decreased  in  1852  to  1,520,960  lbs. 


EGYPT. 

The  cotton  culture  in  Egypt  commenced  in  1818.  The  com* 
parative   tabular  statement  subjoined,   derived  from  ofiici 
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sources,  showing  the  quantities  exported  at  the  port  of  Alexan- 
dria and  the  countries  to  which  exported,  respectively,  for  a 
period  of  three  years,  from  1853  to  1855,  both  inclusive,  would 
indicate  an  increase  in  the  culture  by  no  means  rapid  in  succes- 
sive years ; 


Years 

Pounds  of  Cotton  exported  to — 

Great 
Britain. 

France. 

Austria, 

Elsewhere, 

All  Countries. 

1853  

1854  

Aggregate. 
Average... 

26,439,900 
24,938,700 
33,980,100 

10,726,500 
7,454,100 
9,451,200 

6,321,000 
10,165,200 
12,774,900 

1 

43,885,200 
43,546,500 
56,874,300 

85,358,700 
28,452,900 

27,631,800 
9,210,600 

29,261,100 
9,753,700 

2,054,400 
684,800 

144,306,000 
42,102,000 

If  to  the  aggregate  exported  be  added  from  five  to  six  million 
pounds  worked  up  in  the  country,  a  liberal  estimate  of  the  an- 
imal amount  of  the  cotton  crop  of  Egypt  will  have  been  made. 
The  factories  established  by  Mehemet  Ali  are,  it  is  stated,  going 
rapidly  to  ruin.  The  cotton  goods  manufactured  are  coarse 
"  caftas,"  or  soldiers'  "  nizam  "  uniform.  Much  cotton  is  used 
also  in  making  up  divans,  the  usual  furniture  in  Egypt.  The 
Egyptian  bale  is  estimated  in  Alexandria  at  300  lbs. 

HANSE  TOWNS. 

The  States  of  Germany  are  supplied  with  the  cotton  con- 
sumed in  their  factories  chiefly  through  the  Hanseatic  cities, 
Hamburg  and  Bremen.  Bremen  sent  to  the  Zollverein  in  1853 
cotton  imported  direct  from  the  United  States  to  the  value 
of  S984,772,  and_  to  Austria  to  the  value  of  $156,153.  The 
factories  of  Prussia  and  Saxony  are  numerous,  and  import  not 
only  the  raw  material  from  these  cities,  but  also  large  quantities 
of  yarns.  The  number  of  spindles  in  operation  in  the  States 
composing  the  Zollverein  was  estimated  in  1855  at  upwards  of 
1,000,000.  This  is  now  an  under-estimate,  as  the  industrial 
enterprise  of  the  Zollverein  has  made  rapid  progress  since  the 
date  of  the  official  document  from  which  these  figures  are  de- 
rived. The  export  of  cotton  tissues  from  the  Zollverein  in 
1853  amounted  in  value  to  S2, 394,497,  of  which  amount 
§2,075,299  in  value  came  from  the  factories  of  Saxony. 

The  Hanse  Towns,  from  geographical  position,  are,  and  must 
always  continue  to  be,  the  great  marts  from  which  raw  materials 
of  all  descriptions  will  be  supplied  to  the  States  of  the  Germanic 


494 


COTTOlSr  TEADE  OF  BELGIITM. 


Commercial  Union.  Hence,  exports  of  American  cotton  and 
tobacco  to  these  points  are  heavy,  and  constantly  increasing. 
These  commercial  cities  receive  their  supplies  of  raw  cotton  not 
only  from  the  United  States  in  the  direct  trade,  as  well  as  from 
Brazil  and  other  countries  of  South  America,  but  also,  in  the 
indirect  trade,  from  English  ports  and  other  entrepots  of  Europe. 
In  1855,  the  ZoUverein  sent  through  the  Hanse  ports  to  the 
United  States  cotton  fabrics  to  the  value  of  more  than  a  million 
and  a  half  dollars  in  return  for  the  raw  material. 


The  imports  and  value  of  raw  cotton  into  Hamburgh  were  in 


Years. 

Quantity. 

Value. 

CT7t. 

£ 

1845   

231,706 

407,186 

1846   

217,220 

537,382 

1847   

242,615 

624,893 

1848   

178,093 

307,928 

1849   

312,615 

552,828 

BELGIUM. 

About  half  the  cotton  imported  into  Belgium  is  from  the  Unite 
States,  and  is  consumed  in  her  own  factories  at  Ghent,  Liege, 
Antwerp,  Malines,  &c.,  which  are  said  to  employ  a  capital  of 
twelve  million  dollars,  and  more  than  122,000  operatives,  and  to 
turn  out  an  annual  value  of  seventeen  million  dollars  in  fabrics 
which  are  in  high  repute. 

The  amount  of  cotton  imported  into  Belgium  in  1855,  was  of 
the  value  of  13,500,000  francs,  and  in  1856  there  was  an  increased 
import  of  about  2,500,000  kilogrammes  over  the  preceding  years. 
The  export  of  mixed  cotton  and  woollen  and  cotton  and  linen 
goods  has  tripled  itself  in  the  last  ten  years,  and  Belgium  now 
exports  to,  and  contends  successfully  in  the  markets  of  JN'orth 
and  South  America  with  the  great  manufacturing  countries, 
more  especially  in  the  cheap  mixed  stuffs  called  ^'pantaloon 
stuffs,"  which  are  imported  in  large  quantities  to  those  markets. 
Besides  the  direct  export,  a  great  part  of  these  mixed  stuffs, 
exported  to  France,  must  be  destined  generally  for  the  same 
markets,  as  the  French  tariff  would  preclude  their  use  in  that 
country.  The  imports  of  manufactured  cottons  remain  rather 
stationary,  and  consists  chiefly  of  muslins  and  the  finer  cotton 
stuffs  which  are  little  manufactured  in  Belgium. 
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The  imports  of  raw  cotton  into  Belgium  were  in 

1851  9,714,650  kilogrammes  of  2^  lbs. 

1852  12,114,163 

1853  11,166,552 

1854  11,459,241 

1855  10,534,318 

1856  12,981,494  „  „ 

Half  the  imports  of  cotton  are  received  from  G-reat  Britain. 
The  exports  of  cotton  fabrics  from  Belgium  average  in  weight 
about  2,000,000  kilogrammes,  besides  cotton  tulle  and  lace,  of 
the  value  of  2,000,000  francs  per  annum. 


ITALY. 

The  importation  of  cotton  from  the  United  States  into  G-enoa 
is  increasing  in  proportion  to  the  facilities  afforded  by  railroads 
for  its  introduction  into  the  interior  of  Italy,  Switzerland,  &c. 
From  the  1st  of  J anuary  to  the  31st  of  December,  1855,  the 
direct  importation  from  the  United  States  in  American  vessels 
was  25,089  bales,  averaging  over  400  pdunds  each.  From  the 
1st  of  January,  1856,  to  June  20,  making  six  months,  American 
vessels  took  into  Genoa  30,410  bales.  The  quantity  brought 
there  from  India,  Egypt,  and  other  countries  beside  the  United 
States,  was  not  very  considerable,  and  the  article  was  of  an 
inferior  quality. 

The  production  of  cotton  in  Italy  and  Malta  is  larger  than 
is  generallv  thought.  It  consists  annually  of  6,600,000  kilo- 
grammes in  Naples,  of  the  value  of  3,100,000f. ;  of  6,000,000 
kilogrammes  in  Sicily,  of  the  value  of  2,600,000f. ;  and  of 
5,790,895  kilogrammes  in  Malta,  of  the  value  of  2,979,770f. ; 
total,  18,390,898  kilogrammes,  of  the  value  of  8,679,710f.  In 
all  Italy  and  Malta  there  are  200  factories  for  spinning  cotton, 
with  1,000  warehouses,  and  10,000  workmen.  A  large  quantity 
of  cotton  is  also  spun  by  hand.  Adding  the  foreign  to  the  native 
cotton,  the  total  value  of  cotton  spun  is  17,400,000f. ;  and  its 
value  after  being  spun  is  rather  more  than  double  that  amount. 
The  value  of  the  fabrics  made  from  the  cotton  is,  including 
bleaching,  dyeing,  interest  on  capital  and  profits,  46,200,000f. 
The  experiment  of  growing  cotton  is  also  about  to  be  tried  in 
the  province  of  Terra  d'Otrunto,  on  the  coast  of  the  Ionian 
Sea,  where  a  Mr.  Bomano  has  purchased  500  acres  of  land  for 
the  purpose.  It  is  further  reported  that  this  gentleman  intends 
purchasing  1,500  acres  more. 
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CHINA  AND  THE  EASTEEN  AECHIPELAGO. 

In  his  recent  work,  "  A  Visit  to  the  Philippine  Islands,"  Sir 
John  Bowring  refers  to  China  in  connection  with  the  subject  of 
the  cotton  supply.  He  professes  himself  surprised  at  the  small 
sagacity  which  is  displayed  upon  this  subject  of  national  import- 
ance, and  observes  that — "  The  expectation  that  Negroland 
Africa  will  be  able  to  fill  up  the  anticipated  vacuum  of  supply 
is  a  vain  hope,  originating  in  ignorance  of  the  character  and 
habits  of  the  native  races,  and  it  will  end  in  disappointment  and 
vexation.  The  capabilities  of  British  India  are  great,  and  the 
elements  of  success  are  there ;  but  the  capabilities  of  China  are 
vastly  greater,  and  I  believe  that  as  in  two  or  three  years  China 
was  able  to  send  raw  silk  to  the  value  of  £10,000,000  into  the 
market,  and  immediately  to  make  up  for  the  absence  of  the 
European  supply,  so  to  China  we  may  hereafter  look  for  a 
boundless  supply  of  raw  cotton.  She  now  clothes  more  than 
550,000,000  of  her  people  from  her  own  cotton  fields.  The 
prices  in  China  are  so  nearly  on  a  level  with  those  of  India,  that, 
though  they  allow  an  importation  to  the  yearly  value  of 
£2,000,000  or  £3,000,000  sterling  in  the  southern  provinces  of 
China,  importations  into  the  northern  are  scarcely  known.  The 
quality,  the  modes  of  cultivation,  of  cleaning,  of  packing,  are 
all  susceptible  of  great  improvements  ;  their  interests  will  make 
the  Chinese  teachable,  and  the  Yang-tse-Kiang  may  be  the 
channel  for  the  solution  of  the  cotton  difficulty,'^ 

The  supply  of  cotton  in  the  United  States  and  Brazil  being 
dependent  in  a  great  measure  upon  the  amount  of  slave  labour 
employed  in  the  field,  is  not  capable  of  that  great  and  indefinite 
extension  of  which  products  raised  by  free  labour  are  suscept- 
ible. Until  free  labour  can  be  brought  into  the  cultivation  of 
cotton,  the  average  crop  in  the  United  States  must  remain  pretty 
nearly  the  same,  as  the  increase  of  labourers  is  very  slight.  It 
will  be  mainly  afiected  by  the  favourable  character  of  the  season, 
as  the  extent  of  ground  planted,  relatively  considered,  continues 
very  much  the  same. 

Alarmed  at  the  possibility  of  a  failure  of  adequate  supplies 
of  cotton  from  the  States,  and  a  consequent  stoppage  of  many 
of  the  mills, — a  calamity  which  would  throw  out  of  employ  many 
thousands  of  hands,  not  only  in  Lancashire,  but  also  in  Cheshire 
and  Yorkshire, — the  Manchester  manufacturers  are  endeavouring 
to  procure  an  extended  supply  of  the  raw  material  from  India. 

It  is,  however,  alleged  by  many  that  we  can  never  hope  to  ob- 
tain anything  like  adequate  supplies  from  British  India,  partly 
because  there  are  difficulties  in  the  way  of  irrigation  and  trans- 
port in  most  of  the  localities  favourbale  to  the  culture  of  the 
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plant.  Secondly,  the  soil  is  not  generally  suitable,  and  more- 
over, the  total  consumption  among  the  natives,  and  the  demand 
for  China,  will  always  draw  largely  upon  the  production. 

Nearly  twenty  years  ago,  Major-G-en.  Briggs,  in  a  paper  on 
the  Cotton  Trade  of  India,  read  before  the  Eoyal  Asiatic  Society 
of  London,  estimated  the  local  consumption  of  cotton  in  India 
at  750,000,000  lbs. 

About  the  year  1780,  a  famine  afflicted  China,  which  induced 
the  Grovernment  of  Pekin  to  direct,  by  an  imperial  edict,  that  a 
large  proportion  of  the  lands  in  which  cotton  had  until  then 
been  grown,  should  be  devoted  to  the  cultivation  of  grain.  The 
immediate  consequence  of  the  edict  was  a  sudden  rise  in  the 
price  of  cotton,  and  great  encouragement  to  its  production  in 
the  countries  which  had  relations  with  China.  Surat,  where  the 
trade  of  Western  India  centered  for  a  long  period,  exported 
annually  to  that  market,  for  many  years,  25,000  bales ;  but,  owing 
to  the  danger  of  its  port  during  the  south-western  monsoon,  and 
the  decline  of  enterprise  and  wealth  among  the  Mussulman 
merchants,  the  cotton  trade  afterwards  settled  at  Bombay. 

The  raw  cotton  of  the  Indian  islands  has  hitherto  (according 
to  the  authority  of  Mr.  Crawford)  been  almost  entirely  con- 
sumed on  the  spot.  The  most  improved  islands  export  cotton 
to  their  neighbours,  as  Java,  Bali,  Lombok,  Mangarai,  or 
Flores,  Butung,  &c.  It  may  be  remarked  that  the  production 
of  cotton  in  considerable  quantity,  or,  at  least,  in  quantity  for 
exportation,  is  confined  to  the  islands  constituting  the  great 
chain  which  forms  the  southern  barrier  of  the  Archipelago,  be- 
ginning with  Java,  and  ending  with  Timur-laut,  that  portion  of 
the  Indian  islands,  in  short,  the  geological  formation  of  which  is 
secondary  rock. 

The  price  of  J ava  cotton  in  the  seed,  the  manner  in  which  it 
is  always  produced  for  sale  in  the  native  market,  may  be  esti- 
mated at  three  dollars  per  picul.  When  freed  from  the  seed,  an 
operation  which  deprives  the  inferior  kinds  of  75  per  cent,  of 
their  weight,  and  the  best  of  about  66  per  cent. ;  it  costs  from 
10  to  11  dollars  a  picul,  or  40s.  per  cwt.  The  ordinary  cotton  of 
Java  is  considered  in  the  market  of  Canton  as  equal  in  value  to 
the  second  kind  of  Bombay  cotton,  and  to  the  cotton  of  Tinni- 
velly.  Samples  of  it  exhibited  in  the  London  market  were  con- 
sidered to  have  a  weak  and  woolly  staple. 

It  is  believed  by  those  who  are  acquainted  with  the  subject, 
that  it  would  be  in  higher  estimation  in  the  markets  of  the  Chi- 
nese province  of  Fokien,  if  carried  thither  by  the  junks,  than 
anywhere  else. 

Cotton  is  a  production  which  cannot  be  conveyed  to  a  distant 
market  with  any  advantage,  until  the  skill,  intelligence,  and 
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economy  of  Europeans  be  applied  to  its  luisbanclry,  preparation 
for  market,  and  transportation.  It  is  cheapened  and  perfected, 
in  short,  by  the  application  of  skill  and  machinery,  beyond  any 
other  produce  of  the  soil.  Thus,  by  a  judicious  selection  of  the 
best  descriptions  of  cotton,  the  European  cultivator  enhances 
the  value  of  his  produce  80  or  90  per  cent.,  as  in  the  difference 
between  Surat  and  Georgia  bowed  cottons.  By  the  use  of  good 
machinery  instead  of  hand  labour,  the  wool  is  cheaply  freed  from 
the  seed,  and  by  compression  of  powerful  machinery,  an  article 
naturally  so  bulky  and  expensive  in  transportation,  is  made  of 
cheap  conveyance.  It  may  be  safely  predicted,  that  in  a  settled 
state  of  the  markets  of  the  world,  a  share  of  the  capital  and  i 
skill  of  the  inhabitants  of  Java  may  be  advantageously  applied  I 
to  cotton.  China,  from  its  vicinity,  will  always  afford  the  best  \m 
market  for  the  cottons  of  the  Indian  islands.  They  may  be  sent  ' 
thither  for  half  the  freights  from  Bengal,  and  probably  for  one- 
third  of  the  freight  from  Bombay.  The  junks  may  be  employed 
in  conveying  it  even  to  a  market  nearly  altogether  new,  that  of 
the  province  of  Fokien,  where  the  cottons  of  the  continent  of 
India  do  not  yet  reach.  At  present  they  convey  small  quanti- 
ties thither  in  the  seed,  a  proof  of  the  demand  in  China  for  the 
commodity,  as  it  is  reduced  by  being  freed  from  the  seed  to  one- 
fourth  of  its  weight  with  it,  and  further  reduced  to  one-third 
of  the  volume  to  which  hard  compression  can  reduce  it  by  the 
application  of  machinery.  It  follows  that  the  freight  paid  for 
it  in  the  seed  is  twelve  times  greater  than  the  necessary  freight  !* 

In  each  island  of  this  group  we  generally  find  a  pe  culiar  va- 
riety.   Thus  we  have  the  cotton  of  Butung,  which  is  the  finest 
of  all ;  the  cottons  of  different  kingdoms  of  Celebes,  of  Timur, 
of  Mangarai,  of  Lombok,  of  Bali,  and  of  Java,  which  is  prin-  I 
cipally  in  demand  for  local  consumption.    It  is  remarkable  that  I 
the  cotton  of  the  last  island,  though  the  most  fertile  and  im- 
proved country,  is  the  coarsest  and  least  valuable.    A  superior  j 
variety  is  occasionally  grown  there,  which  has  been  introduced  | 
of  late  years.     This,  however,  being  a  delicate  plant,  is  not  i 
reared  without  difficulty.  ] 

The  shrub  cotton  is  the  chief  object  of  culture,  and  the  true  j 
cotton  is  only  occasionally  grown  in  gardens,  and  near  houses  ' 
for  the  shade  it  affords,  or  for  the  use  of  its  leaves  as  an  escu- 
lent vegetable,  rather  than  for  its  wool. 

The  common  cotton  of  Java  is  either  grown  in  upland  soils,  j 
or  as  a  green  crop  in  the  dry  season  in  succession  to  rice.  When  1 
grown  in  the  latter  way  it  yields  one  crop,  and  then  the  plant  ' 
perishes  from  the  submersion  it  undergoes  during  the  rains,  j 

*  Crawfurd.  i 
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When  grown  in  dry  lands  it  becomes  perennial,  continuinf^  to 
bear  for  two,  three,  or  four  years,  and  each  year  is  less  prolific. 
When  cultivated  in  wet  lands  in  succession  to  rice,  the  plant  is 
sown  in  the  end  of  J une,  and  reaped  in  the  beginning  of  No- 
vember. This  description  of  husbandry  is  confined  to  Java, 
the  plant  everywhere  else  being  reared  in  upland  soils. 

The  great  inconvenience  of  the  varieties  of  cotton  grown  in 
the  Indian  islands  arises  from  the  quantity  of  seed  they  contain, 
and  the  obstinacy  with  which  the  wool  adheres  to  it.  The  seed 
in  the  common  cotton  of  J ava  is  in  the  proportion  of  the  wool 
as  four  is  to  one.  In  some  of  the  better  varieties,  this  propor- 
tion does  not  exceed  three  to  one.  The  cultivation  of  varieties 
of  cotton  with  black  seed,  from  which  the  wool  could  easily  be 
disengaged,  would  be  one  of  the  greatest  improvements  in  the 
rearing  of  this  valuable  commodity.  At  present  the  cotton  is 
separated  by  a  small  machine,  consisting  of  two  wooden  rollers 
moving  in  opposite  directions,  through  the  imperfection  of  which 
the  charge  of  freeing  the  wool  from  the  seed  is  enormous,  the 
labour  of  one  person  being  adequate  to  the  cleaning  of  no  more 
than  a  pound  and  a  quarter  of  cotton  per  day."^ 

A  great  deal  of  cotton  is  raised  in  Japan,  the  quantity  used 
being  very  considerable,  for  this  reason  great  care  is  taken  to 
extend  the  cultivation  of  it.  As  an  instance  of  the  industry  and 
activity  of  this  original  people,  it  is  mentioned  by  Capt.  Golownin 
{Recollections  of  Japan),  that  they  import  from  the  Kurile 
islands,  into  the  interior  of  Japan,  herrings  spoiled  by  keeping, 
.  to  serve  as  manure  for  the  cotton  plants.  They  first  boil  the 
herrings  in  large  iron  kettles,  then  put  them  in  presses,  and  let 
aU  the  liquid  flow  into  the  same  kettles,  from  which  they  take 
the  oil  for  their  lamps.  What  remains  of  the  herrings  is  spread 
upon  mats,  and  laid  in  the  sun  to  dry,  till  they  corrupt  and  are 
ahnost  converted  into  ashes.  They  are  then  filled  into  sacks  and 
put  on  board  the  boats.  The  earth  round  each  cotton  plant  is 
manured  with  this  fertilizer,  which  causes  the  crop  to  be  ex- 
tremely abundant. 

They  raise  a  considerable  quantity  of  cotton  in  the  Philippine 
islands,  which  is  of  a  fine  quality,  and  principally  of  the  yellow 
nankeen.  In  the  province  of  Ylocos,  it  is  cultivated  most  ex- 
tensively. The  mode  of  cleaning  it  of  its  seed  is  very  rude,  by 
means  of  a  hand-mill,  and  the  expense  of  cleaning  a  picul  is 
from  five  to  seven  dollars.  There  have  been  no  endeavour  to 
introduce  any  cotton  gins. 

1090  piculs  of  cotton  were  exported  from  Manila  in  1844,  and 
10,854  ai-robas  in  1847. 
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The  following  Table  gives  the  day  in  each  year,  from  1844  to 
1860,  on  which  there  was  the  largest  stock  of  cotton  in  Liver- 
pool : — 


X  eai. 

Date. 

Number  of 
Bales. 

Year 
— — — 

Date 

Number  of 
Bales. 

1844. 

July  12  .... 

998,405 

1853. 

July  15  .... 

879,650 

1845. 

Aug.  1  .... 

1,057,375 

1854. 

July  21 

970,107 

1846. 

Jan.  16  .... 

894,838 

1855. 

April  20  

666,688 

1847. 

April  20  .... 

539,719 

1856. 

August  15.... 

813,266 

1848. 

June  30  .... 

657,750 

1857. 

May  29  .... 

693,509 

1849. 

752,480 

1858. 

June  11  .... 

678,636 

1850. 

April  12  

571,166 

1859. 

June  24  .... 

754,109 

1851. 

July  18  .... 

735,497 

1860. 

April  20  .... 

1,015,868 

1852. 

July  23  .... 

694,794 

The  next  Table,  on  pp.  504-5,from  the  "Cotton  SupplyEeporter," 
shows  the  progress  of  the  cotton  trade  for  the  past  forty-four  years, 
commencing  at  the  peace  of  1815,  to  the  end  of  1859.  In  the  first 
column  will  be  found  the  total  exports  of  all  British  productions  ; 
and  in  the  second  the  exports  of  cotton  manufactures  and  yarns  : 
the  former  of  which  includes  all  piece  goods,  with  the  exception 
of  lace,  net,  &c.,  and,  of  course,  does  not  contain  the  exports  of 
hosiery,  thread,  &c.  ISTow,  in  1815,  the  exports  of  goods  and 
yarn  formed  4-lOths  of  the  whole  exports  ;  in  1825,  about  5-7ths ; 
in  1835,  3-7ths;  in  1845,  upwards  of  2-5ths;  in  1855,  about 
l-3rd;  and  in  1859,  nearly  l-3rd.  But  the  most  interesting 
feature  presented  in  the  second  column  is  the  immense  increase 
that  has  taken  place  in  the  exports  of  cotton  manufactures  and 
yarns.  In  the  first  ten  years  ending  1825,  there  was  a  decrease 
of  £2,392,452  as  compared  with  1815  ;  in  1835  there  was  an  in- 
crease over  1815  of  £1,055,827  ;  in  1825  over  1815  of  £5,161,650 ; 
in  1855  over  1815  of  £13,415,399 ;  and  in  1859  over  1815  of 
£26,673,638.  But  in  consequence  of  the  great  reduction  that 
has  taken  place  in  the  cost  of  producing  both  goods  and  yarn, 
our  exact  position  will  be  more  fully  seen  in  the  next  column. 

Thus,  in  the  third  column  is  given  the  quantity  of  cotton 
manufactures  exported  in  yards  ;  in  the  fourth  their  real  or  de- 
clared value  ;  in  the  fifth,  the  average  price  per  yard  and  in 
the  sixth  the  average  price  of  bowed  cotton  at  the  close  of  each 
year.  Commencing  then  with  cotton  goods,  it  will  be  found  that 
the  number  of  yards  exported  in  1859  is  more  than  ten-fold  that 
of  1815  ,  and  by  subdividing  the  table  into  decennial  periods, 
the  increase  in  each  decade  has  been  as  follows ; — In  1825  over 
1815,  83,582,669  yards;  1835  over  1825,  221,049,003  yards; 

YOL.  II»  Xi  L 


502 


COTTOK  TRADE  SINCE  1815. 


1845  over  1835,  534,170,368  yards  ;  1855  over  1845,  843,494,437 
yards  ;  and  in  1859  over  1855,  628,264,887  yards,  or  at  the  rate 
of  1,570,662,220  yards  for  the  ten  years  ending  1865.  Now,  be- 
fore proceeding  further,  we  may  call  the  serious  attention  of  those 
connected  with  the  cotton  trade,  to  the  lesson  which  this  column 
unfolds,  and  they  will  find  that  up  to  1845  there  had  been  what 
may  be  considered  a  regular  and  progressive  increase  from  1835  ; 
for  in  1845  over  1835,  the  increase  was  about  333  million  yards, 
or  31  millions  per  annum  ;  while  in  1855  over  1845,  it  was  843 
millions,  or  about  84  millions  per  annum.  But  it  is  most  asto- 
nishing that  in  1859  over  1855— only  four  years, — there  is  an 
increase  of  upwards  of  628  million  yards,  or  at  the  rate  of  157 
millions  per  annum.  Do  not  such  facts  as  these  create  a  feeling 
of  uneasiness  as  to  where  the  raw  material  is  to  come  from,  to 
provide  for  such  an  excessive  increase  in  the  production  as  this  ? 
Why,  it  is  positively  out  of  the  power  of  the  soil  and  labour  of 
the  United  States  to  meet  it. 

In  column  four  is  given  the  value  of  cotton  manufactures  ; 
and  here  again  is  presented  a  most  singular  feature,  for  although 
the  quantity  has  increased  ten-fold,  the  amount  or  money  value 
has  only  just  doubled,  of  which  a  more  detailed  view  will  be 
found  in  the  two  succeeding  columns ;  for  instance,  in  1815 
the  average  price  of  cotton  was  21|d.  per  lb.,  while  that  of 
goods  was  I7id.  per  yard.  This  not  only  brings  to  mind  the 
high  price  of  cotton,  but  the  great  cost  of  production  in  that 
period.  'Now,  in  1825,  cotton  fell  to  llfd.  per  lb.,  and  goods 
averaged  lO^d.  per  yard.  What  then  was  the  reason  of  such  a 
fall  as  this  ?  No  doubt  some  portion  of  it  is  to  be  attributed  to 
the  improvements  in  the  process  of  manufacture  ;  but  the  main 
cause  was  the  amplitude  of  supply,  which  in  those  ten  years  in- 
creased 451,000  bales,  or  124  per  cent.  Again,  in  1835  the  in- 
crease in  the  imports  of  cotton  over  1825  was  only  270,000 
bales,  a  most  trivial  increase  over  the  preceding  decade,  and  not 
at  all  in  proportion  to  the  increase  of  production.  The  increase 
in  the  export  of  cotton  goods  was  221,049,003  yards,  and  raw 
cotton  averaged  10 Jd.  per  lb.,  or  only  l^d,  less  than  in  1825, 
while  goods  fell  5f  d.  per  yard.  Here  was  a  warning,  which  may 
be  taken  as  the  first  of  a  series  that  follow.  In  1845  the  price 
of  cotton  fell  to  4|d.  per  lb.,  or  5|d.  less  than  in  1835  ;  this  was 
caused  by  the  large  increase  in  the  import  of  cotton,  which  was 
764,447  bales  over  1835,  or  70  per  cent.,  and  the  stock  at  the 
close  of  1845  in  the  United  Kingdom  was  1,195,400  bales.  Here 
is  a  practical  proof  of  the  advantages  of  a  large  supply,  and  it 
is  well  to  contrast  its  effects  with  the  small  one  of  1835.  The 
price  of  goods  in  1845  averaged  3|d.  per  yard,  and  the  exports 
increased  534  million  yards,  or  100  per  cent.   We  come  now  to 
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1855  ;  here  the  price  of  cotton  was  5|d.  per  lb.,  or  l|d.  more 
than  in  1845,  because  there  was  an  increase  in  the  import  of 
cotton  of  only  422,000  bales,  or  23  per  cent.,  while  the  exports 
of  goods  increased  in  1855  over  1845  843  million  yards  or  77 
per  cent. ;  and  goods  averaged  ll-16ths  less  than  in  1845.  This 
was  a  very  serious  position  for  the  trade  to  be  placed  in,  never- 
theless, in  the  face  of  such  an  excessive  increase  in  the  price  of 
cotton,  with  a  much  less  price  for  goods,  not  the  least  efiort  was 
made  to  encourage  a  larger  growth  of  cotton.  No,  not  even  in 
view  of  the  fact,  that  there  was  not  a  greater  stock  of  cotton  in 
the  United  Kingdom  than  would  then  last  fourteen  weeks,  and 
the  whole  of  this  vast  and  important  trade  suffered  itself  to  be 
fed  with  the  raw  material,  as  it  were  from  hand  to  mouth  ;  and  al- 
though each  year  from  1855  to  1859  showed  a  successive  in- 
crease in  the  production  and  exports,  the  trade  generally  reposed 
in  a  fancied  security,  and  kept  increasing  their  powers  of  con- 
sumption as  if  the  whole  world  was  teeming  with  cotton. 

In  1859  the  price  of  cotton  was  one  half-penny  per  lb.  higher 
than  in  1855,  and  goods  one  farthing  per  yard  more.  This  at 
first  sight  may  appear  a  more  flattering  position  than  in  1855  ; 
but  there  must  be  taken  into  account  the  loss  they  have  sus- 
tained from  sanded  cotton,  &c.  Neither  must  they  omit  to  take 
into  consideration  the  vital  question  as  to  whether  such  a  suc- 
cessful position  is  based  upon  a  solid  and  permanent  foundation 
so  as  to  be  maintained.  How  often  is  sudden  prosperity  the 
forerunner  of  adversity,  or  how  often  do  glittering  successes 
dazzle  the  eyes  as  to  the  future,  and  we  feel  certain  that  at  no 
period  in  the  history  of  the  cotton  t;rade  was  there  ever  so 
gloomy  a  foreboding,  based  upon  such  unexampled  success  as  at 
present.  Indeed,  the  trade  may  fairly  be  said  to  be  surfeited 
with  success,  for  the  demand  is  so  great  that  they  have  neither 
the  raw  material  nor  labour  to  enable  them  to  satisfy  it.  For 
instance,  the  export  manufactures  in  1859  exceed  those  of  1855, 
or  four  years  only,  by  628  million  yards,  or  upwards  of  32  per 
cent.,  which  is  nearly  equal  to  our  whole  exports  of  cotton  goods 
in  1836,  twenty-three  years  ago  ;  while  in  1859  the  imports  of 
raw  cotton  have  only  increased  over  1855  about  20  per  cent.,  and 
the  stock  left  in  the  ports  at  the  close  of  1859  was  only  equal 
to  12  weeks'  consumption.  And,  notwithstanding  that  the  table 
discloses  such  an  adverse  position  as  to  the  supply  and  demand, 
we  must  not  attempt  tc_  console  ourselves  that  it  unfolds  to  us 
the  whole  of  the  difficulties  which  at  present  beset  us.  For  our 
exports  of  cotton  manufactures  and  yarn  still  continue  to  shew 
a  large  increase  over  preceding  years,  and  the  number  of  the 
new  mills  and  machinery  that  are  being  erected,  is  in  extreme 
excess  of  the  supply  of  the  raw  material,  and  of  available  hands 
to  work  them. — Cotton  Supjply  Beporter, 
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5,211,015 

5,706,559 
6,120,366 
6,955,942 
7,431,869 
6  858  193 
7,101,308 
7,266,968 
7,771,464 
7,193,971 
6,988,584 
6,963,235 
7,882,048 
5,957,980 
5,927,831 
6,704,089 
6,383,704 
6,634,026 
6,654,655 
6,895,653 
6,691.330 
7,200,395 
8,028,575 
8,700,589 
9,579,479 
9,458,112 
9,875,073 

76,478,468 
83,214,198 
88,191,046 
103,455,138 
114,596,602 
105,686,442 
118,470,223 
123,226,519 

137,466,892 
140,321,176 
138,540,079 
135,144,865 
160,554,673 
119,489,554 

148,275,885 
124,241,100 
131,587,577 
129,385,924 
129,190,507 
147,128,498 
1  165,493,598 
181,495,805 
176,821,338 
200,016,902 
192,206,643 
197,364,947 

14,127,352 
15,181,431 
17,183,167 
12,727,989 
15,544,733 
16,378,445 
16,302,220 
14,985,810 

12,887,220 
15,168,464 
17,612,146 
18,030,608 
16,701,632 
16,207,103 

20,071,046 
21,873,697 
23,454,810 
23,223,432 
25,817,249 
23,409,700 
26,047,197 
28,417,543 
28,642,340 
31,957,875 
37,038,538 
40,342,819 

555,705,899 
557,515,701 
637,667,627 
531,373,663 
690,077,622 
731,450,123 
790,631,997 
751,125,624 

734,098,809 
918,040,205 
1,046,670,823 
1,091,686,069 
1,065,460,589 
942,540,160 
1,096,751,823 

1,358,182,941 
1,543,161,789 
1,524,256,914 
1,594,591,659 
1,690,553,209 
1.935,180.506 
2,031,282,913 
1,974.283,869 
2,32i;540,622 
2,562,545,476 
2,775.450,905 

19,338,367 
20,888,020 
23,303,533 
19,683,931 
22,986,602 
23,236,638 
23,403,528 
22,252,778 

lilllill 

41,649,191 
47,372,270 
53,368,572 
42,070,744 
50.060,970 
53,233,580 
51,406,430 
51,634,623 
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Exports  from  London,  Liverpool,  and  the  Clyde,  fcr  Twelve  Months 
ending  16th  January,  1859,  1860,  and  1861. 


PLAIN  COTTONS. 
Yards. 

COLOURED  COTTONS. 
Yards. 

1859. 

1860. 

1861. 

1859. 

1860, 

1861. 

To  Calcutta.... 

AAK  97A  (2QA. 

^Rfi  QTiO  KOr\ 

OO  KQO  ACT 

Oif^eOO/OOl 

OK  KTQ  ClAQ 

234,057,618 

261,716,620 

209,845,907 

28,326,869 

25,426,253 

31,309,457 

18,569,236 

20,202,993 

19,646,571 

1,252,471 

16,520,094 

3,147,106 

11,758,666 

17,809,471 

12,580,571 

1,941,715 

939,569 

1,295,749 

To  Hongkong 

and  Whampoa, 

31,097,371 

59,211,110 

73,206,529 

2,950,510 

6,101,696 

5,910  572 

To  Shanghae... 

85,229,258 

127,469,004 

105,565,812 

9,070,193 

14,460,205 

18,951,162 

To  Singapore... 

32,335,324 

42,278,620 

64,301,044 

11,152,335 

9,554,356 

10  561,426 

To  Batavia  

19,636,340 

30,571,520 

35,268,407 

10,863,249 

13,134,925 

21,397,357 

12,151,211 

20,364,610 

16,657,389 

10,351,732' 

10,043.265 

13,897,475 

PRINTED  COTTONS. 
Yards. 

TWIST, 
lbs. 

1859. 

1860. 

1861. 

1859. 

1860. 

1861. 

To  Calcutta  ... 

14,135,540 

23,385,121 

17,495,035 

18,571,523 

18,549,818 

16,345,787 

To  Bombay  

17,690,455 

16,953,449 

11,846,891 

9,417,777 

11,458,869 

4,364,630 

2,529,243 

2,654,016 

3,611,404 

671,396 

403,350 

510,919 

2,972,942 

2,591,643 

3,822,548 

4,562,125 

4,831,905 

4,622,475 

To  Hongkong 
and  Whampoa. 

1,964,920 

2,630,076 

1,084,544 

5,173,709 

10,404,831 

7,294,350 

To  Shanghae  ... 

4,668,936 

3,883,385 

2,215,117 

55,100 

18,000 

To  Singap'obe  ... 

4,141,341 

3,276,021 

3,513,428 

2,185,935 

3,870,081 

3,234,927 

3,720,382 

9,185,368 

13,669,939 

1,276,865 

1,199,085 

1,336,705 

602,484 

376,981 

.254,819 

1,500 

340,740 

142,297 
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HISTOEY  OF  THE  COTTOIS'  TEADE. 


Exports  of  Cotton  Yarn  from  Great  Britain  to  various  Countries  from 
1836  to  1859. 


Years. 


1836.. 
1837.. 
1838.. 
1839.. 
1840.. 
1841.. 
1842.. 
1843.. 
1844.. 
1845.. 
1846... 
1847... 
1848.. 
1849.. 
1850.. 
1851.., 
1852.., 
1853.. 
1854... 
1855... 
1856... 
1857.. 
1858... 
1859... 


Russia, 
and  Ports 
in  the 
Baltic. 


Tbs. 
19,856,092 
25,081,017 
19,866.339 
20,052,739 
18,053,775 
19,788,416 
24,514,004 
26,769,136 
27,165,217 
20,921,709 
20,227,432 
16,104,094 
16,207,198 
11,666,761 
6,694,493 
6,381,505 
6,294,086 
6,900,219 
8,380,853 
9,913,002 
10,317,698 
19,971,376 
17,074,814 
6,579,645  I 


Germany, 
Belgium, 

and 
Holland. 


tt)S. 

46,978.516 
53,904,890 
61,974,425 
58,271,278 
63,376,402 
64,012,230 
72,348,401 
73,977,729 
56,613,519 
69,061,644 
78,567,491 
58,883,022 
58,791,200 
74,703,743 
71,828,257 
62,882,777 
69,593,138 
77,913,168 
80,527,322 
79,584,989 
86,348,202 
92,264,574 
86,220,333 
81,390,545 


France,  Spain, 
Portugal,  and 
NorthernPorts 
in  tlieMedi- 


jt)3. 

9,^(^7/;  34 
13.881,872 
18,490,939 
11,764,333 
13,386,326 
19,783,224 
21,643,232 
27,237,727 
23,959,242 
24,105,017 
32,449,127 
20,610,398 
32,063,348 
33,036.017 
23,111,116 
28,687,983 
35,555,392 
28,116,795 
24,240,678 
40,977,251 
49,636,460 
36,913,874 
47,856,711 
45,876,014 


Atrica,and 

North 
and  South 
America. 


Ibss 
1,225,636 
3,844,944 
1,952,045 

909,971 
1,127,305 
2,123,247 

873,539 
2,058,381 
1,701,135 
1,394,172 
1,787,454 
1,409,656 
2,549,851 
2,844,980 
1,676,635 
1,966,759 
1,050,233 
2,000,612 
2,323,569 
2,079,607 
2>742.574 
2,899,350 
3,046,576 
2,852,913 


India 
and 
China. 


lbs. 
10,399,365 
10,681,069 
13,215,857 
11,026,898 
16,732,538 
18.966,216 
20,483,286 
23,793,474 
24,702,527 
19,324,693 
27,523,169 
22,482,384 
21,888,544 
26,02  i,384 
20,930,601 
31,688,553 
32,714,528 
31,416,188 
31,205,473 
32,447,485 
31,678,351 
24,351,080 
44,130,329 
54,465,609 


Total. 


lbs. 

87,727,343 
107393,792 
116,499,605 
102,025,210 
112,676,346 
124,673,303 
139,862,462 
153,836,447 
134,141,640 
134,807,235 
160,554,673 
119,489,554 
131,500,141 
148,275,885 
124,241,102 
131,587,577 
145,207,377 
146,346,982 
146,677,895 
165,002,334 
180,753,285  . 
176,400,254  ! 
198,328,763 
192,341,516 


Total  Quantities  of  Cotton  Yarn  Produced,  Exported  and  Consumed  by 
Great  Britain,  from  1836  to  1859.* 


Yarn 
Produced. 


Yarn 
Exported. 


Years. 


1836... 
1837... 
1838... 
1839... 
1840... 
1841... 
1842... 
1843... 
1844... 
1845... 
1846... 
1847... 
1848.. 
1849... 
1850... 
1851... 
1852... 
1853... 
1854... 
1855... 
1856... 
1857... 
1858... 
1859... 


7  Cotton 
^Consumed. 


347,400,000 
352,821,976 
417,167,296 
381,700,000 
458,900,000 
438,100,000 
435,100,000 
517,580,000 
544,000,000 
606,600,000 
614,300,000 
441,400,000 
576,600,000 
629,900,000 
588^200,000 
658,900,000 
817,898,127 
646,709,069 
764,006.992 
767,383,792 
877,225,440 
837,391,296 
884,732,576 
1,050.845.936 


lbs. 

312,660,000 
317,539,778 
375,450.566 
343,530,000 
413,010,000 
394,290,000 
391,590,000 
465,822.000 
489,600,000 
545,940,000 
552,870,000 
397,260,000 
518,940,000 
566,910,000 
529,380,000 
593,010,000 
727,020,558 
582,038,162 
687,606,293 
690,645,413 
789,502.896 
753,652,167 
796,259,313 
945.761.343 


lbs. 

87,727,343 
107.393,792 
116,499,605 
102,025,219 
112,676,346 
124,673,303 
139,862,462 
153,836,447 
134,141,640 
134,807,235 
160,554,673 
119,499,554 
131,500,141 
148,276,885 
124,241,100 
131,587,577 
145,478,302 
147,539,302 
147,128,498 
165,493,598 
181,495,805 
176,821,338 
200,016,902 
192,341,516 


Manufac  ture. 


R)S. 

224,932,657 
210,145,986 
258,950,961 
241,504,781 
300,333,654 
269,616,697 
251,727,538 
311,985,553 
355,458,360 
411,132,765 
302,315,327 
277,770,446 
387,439,859 
418,634,115 
405,138,900 
461,422,423 
581,542,256 
434,498,860 
540,477,795 
525,151,815 
608,007,091 
576,830,829 
596,242,417 
753,419,827 


•  The  Consumption  since  1852  is  estimated  upon  the  principle  of  snhtractinR  the  exports  from  the 
imports  in  each  year.  Deducting  one-tenth  for  waste  gives  about  the  approidmate  weight  of  yaru 
produced.  Cotton  twist  is  included  with  yarn  in  the  exports  since  1852. 
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HISTOET  OF  THE  COTTON  TRADE. 


Table  showing  the  Quantities  (as  far  as  can  be  ascertained)  and  Value  of 

World,  from  I80O— 1 


Years 

AND 

Whence 

Ex- 
ported. 


1.850—1. 
Bengal  ... 
Madras  ... 
Bombay  . 
All  India. 

1851-  2. 
Bengal  ... 
Madras 
Bombay.  . 
All  India. 

1852-  3. 
Bengal  ... 
Madras ... 
Bombay.  . 
All  India. 

1853-  4. 
Bengal  ... 
Madras ... 
Bombay.  . 
All  India. 

1854-  5. 
Bengal  ... 
Madras  ... 
Bombay.  . 
All  India. 

1855-  6. 
Bengal  ... 
Madras  ... 
Bombay.  . 
All  India, 

1856-  7. 
Bengal  ... 
Madras  ... 
Bombay.  , 
All  India, 

1857-  8. 
Bengal  ... 
Madras  ... 
Bombay.  , 
All  India, 


►CpUNTRIES  WHITHER  EXPORTED. 


U*riTED> 

Kingdom. 


Quantity.  Value 


lbs. 

-985,026 
Q,037,J 
13M23,883 
141,446,796 

642,537 
4,632,380 
75,829,306 
81,104,223 

6,853,728 
16,575,197 
157,932,069 
181,360,994 

2,065,056 
8,721,984 

127,396,; 

138,183,429 

59,136 
8,006,035 
111,448,366 
119,513,537 

598,192 
4,792,388 
165,380,930 
170,771,510 

3,434,928 
19,597,302 
230,377,806 
253,410,036 

164,948 
11,690,984 
185,356,315 
197,222,247 


Quantity.  Value 


£.  - 

12,010 
116,542 
1,931,3)66 
2,059,718 

7,812 
61,540 
1,101,928 
1,171,280 

83,328 
191,872 
2,249,986 
2,525,186 

25,153 
113,999 
1.808,625 
1,947,777 

730 
104,491 
1,578,923 
1,684,144 

7,270 
58,900 
2,320,454 
2,386,624 

41,744 
261,080 
3,189,377 
3,492,201 

1,950 
161,148 
3,133,600 
3,296,698 


France. 


lbs. 

2,497,850 
255,900 
496,941 

3,250,691 

47,952 
48,000 

95,952 


598,288 
598,288 


32,400 
224,140 
256,540 


1,800 
736,172 
737,972 

63,728 
5,! 

1,803,984 
1,873,711 

29,988 
4,260,594 
9,853,292 
14,143,874 


Quantity.  Value, 


£. 

30,369 
3,837 
38,128 
72,334 

583 
571 

1,154 


6,440 
6,440 


666 
3,257 
3,923 


37 
9,584 
9,621 

775 
72 
23,581 
24,428 

365 
58,520 
133,501 
192,386 


Other  Parts 
OF  Europe. 


lbs. 

60,042 


60,042 


131,928 


131,928 

350,448 
97,360 

447,808 


904,120 
904,120 

896 

1,497,048 
1,497,944 

508,592 
309,000 
10,698,416 
11,516,008 


1,527,500 
18,175,090 
19,702,590 


730 


4,257 
2,002 

6,259 


9,625 
9,625 

10 

19,*679 
19,089 

6,158 
4,223 
138,107 
148,488 


21,306 
'260,336 
281,642 


China. 


•Quantity.  Value. 


lbs. 

18,248,478 
9,155,350 
49,646,801 
77,050,629 

38,151,251 
10,737,153 
111,829,247 
160,717,651 

24,848,383 
13,026,102 
37,797,257 
75,671,742 

11,663,904 
2,480,400 
41,632,704 
55,777,008 

7,436,128 
1,711,500 
36,746,295 
45,893,923 

12,372,080 
54,900 
44,265,032 
56,691,112 

12,610,864 
1,003,200 
35,170,497 
,  48,784,561 

635,488 
651,000 
19,237,031 
20,524,119 


£. 

221,865 
117,349 
821,150 
1,160,364 

463,840 
135,706 
1,692,381 
2,291,927 

302,108 
164,528 
559,808 
1,026,444 


In  1852-53,— 34,944 lbs.  of  Cotton,  valued  at  £687, 
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Cotton,  exported  from  India,  and  each  Presidency,  to  All  Parts  of  tlie 
to  1857 — 8  inclusive. 


COUNTRIES  WHITHER  EXPORTED. 


EXPORTED. 


ff%To  ^Sti- Places. 


arabian  and 
Persian  Gulf. 

Islands  and  Shores 
OF  THE  Indian  Sea. 

Quantity. 

Value. 

Quantity. 

lbs. 

*  2,216 
331,008 
333,224 

£. 

"'27 

4,697 
4,724 

lbs. 
1.290,009 

299,400 
1,868,723 
3,458,132 

£. 

15,684 
3,267 
145,842 
164,793 

26,322 
953,433 
979,755 

"213 
11,232 
11,445 

1,909,269 
1,568,800 
6,571,359 
10,049,428 

23,214 
17,873 
95,023 
136,110 

14,969 
56,602 
1,121,918 
1,193,489 

182 
577 
14,819 
15,578 

1,635,130 
796,575 
717,420 

3,149,125 

19,880 
9,723 
11,516 
41,119 

66,428 
1,357,540 
1,423,968 

*631 

14,908 
15,539 

146,100 
246,288 
392,388 

1,746 

3,286 
5,032 

25,439 
1,051,534 
1,076,973 

*229 
10,858 
11,087 

134,512 
2,066,500 
2,256,308 
4,457,320 

1,636 
25,194 
31,819 
58,649 

*  1.148 

40i;240 
402,388 

'12 

8,203 
3,215 

22 

1,052,032 
4,633,355 
5,685,409 

1 

12,204 
62,482 
74,687 

*'*  410 

192,726 
193,136 

*"  8 

2,533 
2,541 

605,696 
232,799 
574,196 
1,412,691 

7,361 
3,268 
9,326 
19,955 

537,211 
537,211 

7,842 
7.842 

106,944 
151 ,200 
5,738,292 
5,996,436 

1,291 

2,309 
94,930 
98,530 

All  OTHEati** 

Places.*'*- 


Quantity.  Vilife* 


lbs. 

49,761 
687,765 
136,641 
874,167 

8,143 
368,864 
228,815 
605,822 


1,269,827 
96,124 
1,365,951 

16,800 
694,744 
227,332 
938,876 

1,456 
1,084,639 
591,684 
1,677,779 

42,280 
1,248,196 
103,138 
1,393,614 

3,024 
2,404,636 
55,721 
2,463,381 

2,996 
1,928,667 
283,024 
2,214,687 


'^antitj;^^;^^, 


5,209 
2,776 
8,073 


lbs.'."' 
!;131,166 

40,759,152 
17,381,519 
195,412,160 
253,552,831 


33,484,138 
31,759,247 
197,664,788 
,876  262,908,173 


17,789 
1,087 
18/ 


Tpnsv 
10M04 


2,692 
12.531 


18 
14,949 
7,22' 
22,194 

477 
17,< 
1,205 
19,290 

36 
33,666 
782 
34,484 


27,002 
3,735 
30,773 


14,096,208 
12,207,016 
171,458,541 
197.761,765 

7,631,232 
12,926,513 
153,222,447 
173,780,192 

13,013,470 
:  7,149,564 
217,016,915 
237,179,949 

17,226,832 
23,553,346 
278,873,346 
319,653,524 

940,364 
20,219,545 
239,194,143 
260,354,052 


18,196 
7,760 
87,237 
113,193 

14,948 
14,178 
88,243 
117,369 

'  6,293 
5,450 
76,5  i4 
88,287 

3,407 
5,771 
68,403 
77,581 

5,809 
3,192 
96,883 
105,884 


7,690 
10,515 
124,497 
142,702 


420 
9,027 
106.783 
116^230 


Value. 


£. 

281,263 
250,505 
2,943,021 
3,474,789 

495,537 
221,112 
2,903,340 
3,619,989 

407,102 
385,176 
2,837,216 
3,629,494 

169,650 
162.739 
2,469,760 
2,802,149 

92,873 
169,490 
2,166,403 
2,428,766 

158,115 
89,361 
3,067,475 
3,314,951 

209,334 
316,362 
3,912,253 
4,437,949 

11,365 
279,407 
4,010,996 
4,301,768 


were  shipped  from  Madras  to  Nortli  America. 
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Table  showing  the  Quantity  and  Value  of  Eaw  Cotton  imported  into 
of  United  States  Uplands,  Brazilian  and  Pernanibuco,  and 


United 
States. 


Brazil. 


Mediterra- 
nean. 


British  East 
Indies. 


R)S. 

89,999,174 
93,470,745 

101,031,766 
142,532,112 
92,187,662 
139,908,699 
130,858,203 
216,924,812 
151,752,289 
157,187.396 
210,885,358 
219,333,628 

219,756,758 
237,506,758 
269,203,075 
284,455,812 
289,615,692 
320,651,716 
431,437.888 
311,597,798 
487,856,504 
358,240,964 

414,030,779 
574,738,520 
517,218,622 
626,650,412 
401,949,393 
364,599,291 
600,247,488 
634,504,050 
493,153,112 
596,638,962 

765,630,544 
658,451,796 
722,151,346 
681,629,424 
780,040,016 
654,758,048 
833,237,776 
961,707,264 


R)S. 
29,198,155 
19,535,786 

24,705,206 
23,514,641 
24,849,552 
33,180,491 
9,871,092 
20,716,162 
29,143,279 
28,878,386 
33,092^72 
81,695,761 

20,109,560 
28,463,821 
19,291,396 
24,986,409 
27,501,272 
20,940,145 
24,464,505 
16,971,979 
14,779,171 
16,671,348 

15,222,828 
18,675,123 
21,084,744 
20,157,633 
14,746,321 
19,966,922 
19,971,378 
30,738,133 
30,299,982 
19,339,104 

26,506,144 
24,190,628 
19,703,600 
24,577,952 
21,830,704 
29,910,832 
18,617,872 
22,478,960 


R)S. 

472,684 
1,131,567 

518,804 
1,492,413 
8,699,924 
22,698,075 
10,308,617 
5,372,562 
7,039,574 
6,049,597 
3,428,798 
8,460,559 

9,163,692 
1,020,268 
1,681,625 
8,451,630 
8,226,029 
9,326,979 
6,409,466 
6,429,671 
8,324,937 
9,097,180 

4,489,017 
9,674,076 
12,406,327 
14,614,699 
14,278,447 
4,814,268 
7,231,861 
17,369,843 
18,931,414 
16,950,525 

48,058,640 
28,353,575 
23,503,003 
32,904,153 
34,616,848 
24,882,144 
38,248,112 
38,106,096 


R)S. 
23,125,825 
8,827,107 

4,554,225 
14,839,117 
16,420,005 
20,005,872 
20,985,135 
20.930,542 
32,187,901 
24,857,800 
12,481,761 
25,805,153 

85,178,625 
82,755,164 
82,920,865 
41,429,011 
75,949,845 
51,532,072 
40,217,734 
47,172,939 
77,011,839 
97,388,153 

92,972,609 
65,709,729 
88,639,776 
58,437,426 
34,540,143 
83,934,614 
84,101,961 
70,838,515 
118,872,742 
122,626,976 

84,922,432 
181,848,160 
119,836,009 
145,179,216 
180.496,624 
250,338,144 
182,722,576 
192,330,880 


Imports  Cotton.— 1781,  5,198,778  lbs.— 1791,  28,706,675  lbs.— 1801,  56,004,305  lbs. 

487,992,355  lbs.— 1851,  757,379,749 
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the  United  Kingdom  from  each  source  ;  with  the  Annual  Average  Price 
East  India  Surat  Cotton  in  the  Liverpool  Market,  since  1820. 


Geand  Total, 
Quantities. 


lbs. 
151,672,655 
132,536,620 

142,837,628 
191,402,503 
149,3^0,122 
228,005,291 
177,607,401 
272,448,909 
227,760,642 
222,767,411 
263,961,452 
288,674,853 

286,832,525 
303,656,837 
326,875,425 
363,702,963 
406,959,057 
407,286,783 
507,850,577 
389,396,559 
592,488,010 
487,992,355 

531,750,086 
673,193.116 
646,111,304 
721,979,953 
467,856,274 
474,707,615 
713,020,161 
755,469,012 
663,576,861 
757,379,749 

929,782.448 
895,278,749 
887,333,149 
891,751,952 
1,023,886,304 
969,318,896 
1,034,342,176 
1,225,989,072 


tons. 
67,711 
59,168 

63,767 
85,448 
66,688 
101,788 
79,289 
121,629 
101,679 
99,449 
117,840 
128,873 


-1811,  91.576,535  lbs. -1821,  132,536,620  lbs.  -  1831,  288,674,853  - lbs.  -  1841, 
lbs.— 1859, 1,225,989,072  lbs. 
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Lekgth  o¥  Indian  Cotton. 

A  very  general  impression  was  long  entertained  as  to  the  in- 
ferior character  of  Indian  cotton  arising  from  its  short  staple. 
Dr.  J.  Forbes  Watson,  the  Reporter  on  Indian  products  at  the 
India  House,  has  closely  investigated  the  subject,  and  by  nume- 
rous measurements  has  ascertained  that,  while  the  indigenous  or 
native  cotton  is  rather  shorter  in  length  than  the  common  Ameri- 
can cotton,  the  introduced  or  exotic  cottons  grown  in  India  are 
found  to  become  superior  to  those  of  the  Western  continent. 

The  following  are  the  results  of  these  investigations  ; 


COTTON  GROWN  IN  INDIA. 


Place  of  Growth, 


Surat   

Guzerat   

Broach  

Dharwar   . 

Tinnevelly  

Trichinopoly  .. 
Tinnevelly  .. 

Coimbatore  

Candeish  

Berar   

Ahraednuggur 

Bel  gaum  

Madras  

Agra  

Gwalior   

Jeypoor   

JuUunder  Doab 

Delhi   

Dharwar  

Lingasoor  .. 

Guzerat   

Dharwar  


Length  of  Staple. 

Inches  and 

Decimals. 

Min 

Max. 

Mean. 

1-00 

1^20 

I^IO 

•80 

1-20 

1.00 

1-00 

1-20 

I^IO 

•90 

1-20 

1.05 

•80 

1-00 

•90 

•60 

•90 

•75 

•90 

1-20 

1^05 

•90 

I^IO 

1^00 

•90 

1-10 

1^00 

•80 

1-00 

•90 

•90 

1-20 

1-05 

•80 

I^IO 

•95 

'60 

1-00 

•80 

•60 

•90 

•75 

•70 

1-00 

•85 

•90 

1-10 

1-00 

•80 

1^00 

•90 

•70 

1^00 

'85 

•70 

I'OO 

•85 

•70 

•90 

•80 

•80 

•90 

•85 

•60 

-80 

.70 

•70 

•90 

•80 

•70 

•90 

•80 

■70 

•80 

•75 

•50 

•80 

'65 

1^15 

1-50 

1'33 

•90 

1^20 

1.05 

•90 

1-80 

1^10 

I^IO 

1^50 

1-30 

No. 


Place  of  Growth. 


Dharwar   

Bunkapoor   

Dharwar   

Coimbatore   

Belgaum   

Travancore   

Mysore   

Bolarum   

Sheopoor  

Tenasserira  

Bolarum  (Deccan) 
Bengal,  nr.Calcutta 

Mysore   

Dharwar   

(Hooblee) 


Length  of  Staple 
Inches  and 
Decimals. 

Min. 

Max. 

Mean. 

1-30 

1-70 

1^50 

1-00 

1^20 

MO 

•90 

1^20 

1-05 

•90 

1^20 

1-05 

1^30 

1^50 

1^40 

•90 

rio 

1^00 

•80 

100 

•90 

MO 

1^20 

1-15 

•80 

1-10 

•95 

•90 

1^10 

1^00 

■80 

1^10 

•95 

1-10 

1^50 

1-30 

•90 

1^20 

1-05 

•80 

1-00 

•90 

•90 

1^10 

1-00 

110 

1^30 

1-20 

•90 

1-10 

1-00 

100 

1-30 

1^15 

1^40 

1-75 

1-57 

1^50 

1^70 

1-60 

1^50 

1-80 

1-65 

1-50 

1^70 

1^60 

V50 

1-80 

1^65 

1-30 

1^70 

155 

1-40 

1-70 

1-55 

1-40 

1.80 

1-60 

1-40 

1-60 

1^50 

1^40 

1-60 

1-50 

1-20 

1-50 

1^35 

•90 

no 

1-00 

YOL.  II 


518  HISTORY  OF  THE  COTTON  TRADE. 


Summary  of  Results  : 


Place  of 
Growth. 

Description  of 
Cottou. 

Length  of  Staple. 

Diameter  of  Individual 
Fibres  or  Filaments. 

Inches  and 
Decimals. 

Inches  and 
Fractions. 

In  Decimals  of  an 
Inch. 

Frac- 
tions of 
an  inch. 

Min. 

Max. 

1-02 
1-21 
1-65 

Mean. 

Min. 

Max. 

M( 

Jan. 

Indigenous  or 
Exotic  or  Ame- 

•77 
•95 
1-36 

•89 

1-08  l^^^ 
1-50  li 

•000649 
•000654 
•C00596 

•001040 
•000996 
•000864 

•000844 
•000825 
•000730 

1 

1185 
1 

1212 
1 

13U9 

Sea  Island  and 

United 
States 
Ska  Island 
South  Ame- 

Egypt  . . . 

New  Orleans 
or  Uplands  ... 
Long  Stapled 

•88 
1-41 

1-03 
1-30 

1-16 
1-80 

1-31 
1-52 

1-02  l-.V 
1'61 

ItVo 
1-41  IxVo 

'000580 
•000460 

•000620 
000590 

•000970 
■000820 

•000960 
•000720 

•000775 
•000640 

•000790 
•000655 

1 

J  2  90 
1 

1362 
1 

12Co 
1 

15  20 

Comparative  Statement  of  the  Monthly  Prices  of  Fair  Upland  "  Bowed  " 
Cotton  per  pound,  in  each  year  from  1838  to  1846. 


1838. 

1839. 

1840. 

1841. 

1842. 

1843. 

1844. 

1845. 

1846. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

January  ... 

n 

8i 

6^ 

6| 

5i 

4| 

5^ 

4J 

4| 

H 

8i 

6^ 

5f 

4| 

6 

4i 

4b^ 

6| 

6J 

7 

5# 

4|- 

5| 

4^ 

4^- 

April   

6| 

6:1 

62 

5^ 

5| 

4i 

4| 

Mav  

H 

8^ 

5| 

6| 

5i 

^ 

6^ 

4§ 

5 

6i 

8 

5| 

6i 

5^ 

4§ 

4i 

5 

6^ 

7i 

5| 

6f 

5| 

^ 

4^ 

4i 

5 

6| 

5| 

6g 

4 

4| 

4| 

4i 

5 

September 

61 

n 

5^ 

6^ 

4| 

4| 

4f 

6f 

October   

6| 

6| 

5| 

6 

5i 

H 

4| 

41- 

51 

November 

n 

7* 

5| 

5i 

5§ 

5^ 

4* 

4i 

6 

8i 

6| 

6^ 

51 

5i 

5J 

4^ 

4i 

7^ 

The  Prices  from  1848  to  1857  will  be  found  at  Pages  481  to  486. 


PEICE  OF  AlMERICAJf  COTTOK  1843 — 60. 

By  way  of  affording  (says  the  Cotton  Supply  Eeporter)  some 
conception  as  to  the  cost  to  the  spinners  of  this  country  of  Ame- 
rican cotton,  we  call  attention  to  the  following  important  table : — 


Average  price  of  American  cotton  in  1843-4-5,  4id.  per  lb. 


Cotton  Imported 
from  the 
United  States. 

Total  Weight. 

Average 
Price. 

Above  the 
price  of 
1843-4-5. 

Excess  of  Cost 
over  Average 
of  1843-4-5. 

1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 

Bales. 
932.000^ 
874,100  I 
1,375,400  r" 
1,477.700  J 
1,181,956\ 
1,396.168 
1,784.388  I 
1,522,034  /"• 
1,667,509 
1,621.405; 
1,758,295 
1,478,437 
1,854,004  ... 
2,084,991  / 
2,579,759 J 

Total  excess  o 

lbs. 

2,001,301,222 

3,889,546,040 

4,336,100,534 
f  cost.over  averag 

d. 

5i 

Gi 

'  IC 

e  of  1843-4 

d. 

5. 

2j% 

£ 

5,211,721 
30,387,078 

46,344,945 

With  the  foregoing  facts  of  the  case^  before  us,  it  is  one  of 
the  most  extraordinary  circumstances  in  the  history  of  Commerce, 
that  eiglity-two  millions  of  money  should  have  been  thus  volun- 
tarily thrown  away  upon  slave-grown  cotton,  while  so  many 
free-labour  countries  have  been  waiting  to  supply  us  at  a  cost 
which  need  not  exceed  4d.  per  lb.  This  eighty-two  millions  might 
have  intersected  India  with  good  roads,  cheap  railways,  and  water 
communication,  if  it  could  have  been  employed  by  private  enter- 
prise upon  her  soil.  Let  us  hope  that  the  time  has  now  arrived 
when  this  waste  of  capital  will  be  put  a  stop  to. 

Besides  the  Cotton  Supply  Association  to  which  allusion  has 
already  been  made,  a  Cotton  Company  has  been  formed  at  Man- 
chester, embracing  in  its  direction  the  most  eminent  brokers, 
manufacturers,  and  merchants,  with  a  capital  of  £1,000,000,  in 
100,000  shares  of  £10  each. 

The  objects  of  the  Company,  as  set  forth  in  the  prospectus,  are 
to  encourage  and  promote  the  increased  cultivation  of  cotton  in 
every  part  of  the  world  suited  to  its  growth ;  to  create  a  direct 
and  thoroughly  effective  agency  between  the  grower  of  cotton  in 
India,  Australia,  Africa,  the  West  Indies,  and  other  countries, 
and  the  consumer  in  England.  It  is  not  the  intention  of  the 
Company  to  engage  directly  in  the  cultivation  of  cotton. 
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The  Company  will  proceed  upon  broad  and  sound  commercial 
principles,  making  its  staff  mainly  dependent  for  remuneration 
on  the  profitable  results  of  their  respective  labours,  locking  up 
as  little  as  possible  of  its  capital  in  unrealisable  property,  conti- 
nuously purchasing  good  useful  qualities  of  cotton  as  prudence 
may  dictate,  at  fair  current  values,  to  the  order  of  spinners,  or 
others  properly  introduced,  not  aiming  at  high  speculative  profits 
by  long  operations  on  its  own  account. 

The  Company  will  endeavour  to  stimulate  a  largely  increased 
production  of  cotton,  of  improved  quality,  by  the  introduction  of 
superior  kinds  of  seed,  the  best  agricultural  implements,  machi- 
nery for  cleaning,  and  presses  for  packing ;  and  with  the  promised 
aid  of  government,  will  co-operate  in  developing  increased  faci- 
lities of  transport. 

It  is  confidently  anticipated  that,  with  the  above-mentioned 
improvements  and  facilities,  great  economy  will  be  effected,  and 
the  continuous  nature  of  the  operations  of  the  Company  will 
enable  it  to  afford  to  the  grower  a  price  commensurate  with  the 
improvement  he  may  effect  in  the  quality  of  his  cotton,  thus  offer- 
ing the  necessary  incentive  to  increase  the  quantity  and  improve 
the  quality  of  the  staple. 

By  thus  increasing  and  improving  tho  resources  of  supply,  the 
Directors  believe  that  the  investment  will  prove  safe  and  ade- 
quately remunerative. 

The  support  already  given  to  the  Company  warrants  the  Direc- 
tors in  at  once  commencing  operations  in  India,  in  the  Dharwar, 
Bellary,  and  adjacent  districts,  where  cotton  of  excellent  quality 
is  available  for  purchase.  The  Company's  agency  will  extend 
into  Mysore,  Coimbatore,  Madura,  and  Tinnevelly,  as  expedi- 
tiously as  may  be  prudent  with  regard  to  good  management  and 
the  funds  placed  at  their  disposal. 

The  vast  cotton  fields  of  Berar  will,  it  is  expected,  shortly  be 
rendered  accessible,  via  the  Grodavery,  the  navigation  of  which 
river  will  be  opened  by  a  public  company  for  a  distance  of  several 
hundred  miles  into  the  heart  of  a  populous  and  fertile  cotton- 
growing  region, 

Australia. — The  Governor  of  Queensland  has  offered  premiums 
of  large  amount,  extending  over  a  period  of  five  years,  to  all 
settlers  of  his  colony  who  shall  grow  Sea  Island  or  other  kinds 
of  cotton.  The  Company  propose  to  co-operate  with  these 
efforts  by  sending  an  agent  to  disseminate  instruction  as  to  the 
cultivation,  to  distribute  seed,  and  contract  for  the  purchase  of 
the  cotton. 

The  respective  Governors  of  the  British  Dependencies  of 
Ceylon,  Natal,  and  the  Gold  Coast,  the  President  of  Liberia,  and 
several  of  Her  Majesty's  Consuls  in  different  parts  of  the  world, 
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have  offered  to  render  every  assistance  to  promote  the  growth 
and  export  of  cotton  to  this  country.  E-ecently,  cotton  has  begun 
to  arrive  in  Liverpool  in  small  shipments  from  many  new  sources, 
viz. : — Sierra  Leone,  Accra,  Lagos,  Loanda,  and  Natal,  in  Africa  ; 
Callao,  Lima,  Para,  Arica,  Valparaiso,  and  Puerto  Cabello,  in 
South  America ;  Pelize,  in  Honduras ;  Barbados,  Demerara, 
Hayti,  St.  Vincent,  Trinidad,  in  the  West  Indies  ;  Smyrna  and 
Beja'out,  and  from  Colombo.  It  w^ill  be  the  business  of  the  Di- 
rectors to  stimulate  these  sources  of  supply  by  the  offer  of  pur- 
chase or  other  legitimate  assistance. 

The  present  annual  rate  of  production  of  cotton  spinning  ma- 
chinery is  equal  to  3,000,000  spindles  for  G-reat  Britain,  1,000,000 
for  Continental  Europe,  and  2,000,000  for  America,  requiring  an 
annual  increase  of  supply  of  4,000,000  bales.  To  provide  for 
this  large  and  annually  increasing  consumption,  is  therefore  a 
matter  of  imperative  necessity. 

The  alarming  rupture  between  the  Pree  and  Slave  States  of 
America  may  occasion  a  temporary  or  total  cessation  in  the  supply 
of  American  cotton.  The  disastrous  consequences  of  such  an 
event  may  be  materially  mitigated  by  the  action  of  this  Company, 
adequately  supported.  As  an  investment  it  would  then  stand 
unrivalled  in  the  market.  Its  operations  must  inevitably  benefit 
not  only  the  whole  cotton  trade,  but  all  other  interests  directly 
or  indirectly  connected  therewith. 
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THE  I^EW  FRENCH  DUTIES  OIT  COTTOIT  YAEN 
AND  CLOTH. 

The  following  has  been  published  at  Manchester  to  fiicilitate 
calculation  under  the  Commercial  Treaty. 

FKENCH  DENOMmATIO.N[S. 

COTONS. 

Coton  de  Tlnde  en  laine,  importe,  soifc  directement 
des  lieux  de  production,  soit  des  entrepots 
du  Royaume-Uni  sous  pavilion  Eran9ais 

ou  Britannique    Exempt. 

Fr.  c. 

Coton,  en  feuilles  cardees  ou  gommees  (ouates)  ...  0  10  le  kilog. 

JFILS  DE  COTON  SIMPLE  (ECEUs). 

Eils  de  Coton  simple,  mesurant  au  demi  kilo- 
gramme, Ecrus  ; 

No.  Fran9ai£5. 


20,000  metres  ou  moins  . 

.     20  . 

.    0  15 

id. 

De  21,000 

f> 

a  30,000  . 

.     30  . 

..    0  20 

id. 

De  31,000 

)) 

40,000  . 

.     40  . 

..    0  30 

id. 

De  41,000 

)f 

50,000  . 

.     50  . 

.    0  40 

id. 

De  51,000 

j» 

60,000  . 

.     60  . 

.    0  50 

id. 

De  61,000 

if 

70,000  . 

.     70  . 

.    0  60 

id. 

De  71,000 

yj 

80,000  . 

.     80  . 

.    0  70 

id. 

De  81,000 

if 

90,000  .. 

.     90  . 

.    0  90 

id. 

De  91,000 

39 

100,000  .. 

.    100  . 

.    1  00 

id. 

De  101,000 

J5 

110,000  . 

.    110  . 

.    1  20 

id. 

De  111,000 

?» 
ii 

120,000  .. 

.    120  . 

.    1  40 

id. 

De  121,000 

130,000  .. 

.    130  . 

.    1  60 

id. 

De  131,000 

)i 

140,000  .. 

.    140  . 

.    2  00 

id. 

De  141,000 

if 

170,000  .. 

.    170  . 

.    2  50 

id. 

3  00 

id. 

Blanchis — Le  droit  sur  le  fil  simple,  ecru,  augmente  de  15  pour 
cent. 

Teints — Le  droit  sur  le  fil  simple,  ecru,  augmente  de  25  centimes 
par  kilog. 

Eils  de  Coton  retors  en  deux  bouts,  Ecrus — Le  droit  afferent  au 
numero  du  fil  simple  employe  au  retordage,  augmente  de  50 
pour  cent. 
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Pils  de  Coton  retors  en  deux  bouts,  Blancliis — Le  droit  sur  le  fil 
ecru  retors  en.  deux  bouts,  augmente  de  15  pour  cent. 

Eils  de  Coton  retors  en  deux  bouts,  Teints— Le  droit  sur  le  fil 
ecru  retors  eii  deux  bouts,  augmente  de  25c.  par  kilogramme. 

Ciiaines  ourdies,  Ecrues — Le  droit  sur  le  fil  simple,  augmente  de 
50  pour  cent. 

„  „       Blanchies — Le  droit  sur  les  cbaines  ourdies 

ecrues,  augmente  de  15  pour  cent. 

„  Teintes — Le  droit  sur  les  ciiaines  ourdies  ecrues 

augmente  de  25  centimes  par  kilogramme. 

Par  1,000  metres. 

fr.  c. 

Fils  ecrus  blancliis  ou  teints,  en  trois  bouts  ou  plus : — A 

simple  torsion  0  6 

A  plusieurs  torsions  ou  cables  0  12 

TISSUS  DE  COTON. 

(Ecrus — Unis,  Croises,  Coutils.) 

Ire  Classe,  ^esant  11  Mlog,  et  jplus  les  100  metres 
car  res  : — 

De      35  Eils  et  au-dessous  aux  5  millimetres 

Carres   0  50  le  kilog. 

De      36  Eils  et  au-dessus    0  80  id. 

2e  Classe^  pesant  de  7,  a  11  Mlogr.  exclusivementy 
les  100  metres  carres  : — 

De       35  Eils  et  au-dessous    0  60  id. 

De       36  a  43  Eils   1  00  id. 

De      44j  Eils  et  au-dessus    2  00  id. 

3(?  Classe,  pesant  deS,  a  7  Jcilogr.  exclusivement,  les 
100  metres  carres  : — 

De       27  Eils  et  au-dessous    0  80  id. 

De      28  a  35  Eils   1  20  id. 

De       36  a  43  Eils   1  90  id. 

De       44  Eils  au-dessus   3  00  id. 

Tissus  de  Coton  ecrus,  unis  ou  croises,  pesant 
moins  de  3  kilogrammes  par  100  metres 
carres  \   

SUPPLEMENTAIEE, 

Tissus  de  Coton  : — ■ 

Blancliis    15  pour  cent  en  sus  du  droit  sur  I'ecru 

Teints    25  cent  par  kil.  en  sus  du  droit  sur  Tecru 

Imprimes...  15  pour  cent  de  la  valeur 


15  pour  cent 
de  la  valeur. 
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Velours  de  Coton  : — 

Fa^on  sole  (dite  velvets)  :  Eerus    0  85  le  kilog. 

Teints  oil  Imprimes  „   1  10  id. 

Autres  (Cords,  Moleskins,  &c.]  :  Ecrus    0  60  id. 

Teints  ou  Imprimes    0  85  id. 


Piques,  Bazins,  Ea9onnes,  Damasses,  et  Bril- 

lantes    ... 

Couverturcs  de  Coton   

Tulles  unis  ou  Brodes   i  15  pour  cent 

Gazes  et  Mousselines,  Brodees  ou  Brochees,  (  de  la  valeur. 

pour  Ameublements  ou  Tentures  

Articles  Confectionnes  en  tout  ou  en  partie 

Articles  non  denommes  

I3rod cries  a  la  main   10  pour  cent  de  la  valeur, 

Pentelles  et  Blondes  de  Coton  ...    5  pour  cent  de  la  valeur. 
Les  Fils  et  Tissus  de  Coton  melanges  payeront  les  memes  droits 
que  les  Fils  ou  Tissus  de  Coton  pur,  pour^u  que  le  Coton  domine 
au  poids  dans  le  melange. 


Pour  adapter  la  table  ci  dessous  a  une  etouffe  ou  toile  quel- 
conque,  determinez  le  poids  d'un  metre  de  largeur  et  100  metres 
de  longaeur  :  voyez  a  quelle  classe  elle  appartient ;  additionnez  le 
nombre  de  fiis  dans  5  millimetres  de  cbaine  et  de  trame ;  trouvez 
vous  quelle  division  de  cette  classe  elle  est  enumeree,  et  vous  avez 
le  droit  au  kilogramme  sur  le  poids  et  la  valeur  originale. 

EXEMPLES. 


Espece. 


Long  Cloth  ou  Domes 

tics  

Printers  

Ditto   

Ordinary  Jacconet  

Fine  Jacconet   

Organdy  ou  Mull  


99 
9U 

S4 


o  ^ 


kil.  c. 

10  20 
4  50 
4  95 
1  92 
1  27 
1  36 


22^ 
27 
32 
34  J. 

25i 


f.  c. 

26-25 
15-00 
18-75 
18-75 
16  25 
20  00 


f.  c. 

2-  57 

3-  33 
3-79 
9-76 

12-74 
14-70 


c. 

•50  20 
•60  18 
•50  134- 
1-20  121- 
1-801  15 
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Les  calculs  au  dessus,  sont  etablis  sur  une  base  de  24  francs,  a 
la  livre  sterling. 

21  livres  per  kilogramme  Francais. 

Yard  Anglaise,  36  pouces. 

Metre  Francais,  39  pouces. 

Millimetre,  la  25  partie  d'un  pouce. 

S4iO  ;i/ards  per  poignee  (d'eeheoung  Anglais). 

1,000  metres  de  fils  au  demi-ldlo ;  appeie  en  Francais,  No.  1. 

100  metres  de  long  soit  109  yards, 

100  metres  carres  soit  118  yards  carrees. 
Pour  simplifier  les  calculs  ci-dessus,  on  omet  les  fractions  qui 
n'affectent  guere  le  montant  des  droits. 


ENGLISH  BENOMIjSTATION. 

COTTON. 

Cotton  raw,  imported  direct  from  British  India,  or  from  British 

entrepots  in  British  or  French  Vessels   Free. 

Cotton  in  sheets,  carded  or  gummed  (wadding)  per  pound  |d. 

COTTON  YAENS  SINGLE  (gKEY), 


Duty  per  lb. 


Yards  in  J  kilos. 

Yards  in  1  lb. 

English  Counts. 

d. 

21,660  ... 

...  19,690 

up  to  24   

...  o;,i 

32,500  ... 

...  29,550 

  35    ...  ... 

...  oi^ 

43,330  ... 

...  39,390 

  47   

-is 

54,160  ... 

...  49,240 

  59   

...  Ill 

65,000  ... 

...  59,100 

  71   

...  2i 

75,830  ... 

...  68,940 

...    ...  83   

...  2| 

86,660  ... 

...  78,780 

...  94   

3i6 

97,500  ... 

...  88,640 

  106   

...  4i 

108,330  .. 

...  98,490 

  118   

...  4,i 

119,160  ... 

...  108,330 

  130   

...  5^ 

130,000  ... 

...  118,180 

  141   

...  6f 

140,830  ... 

...  128,030 

  153   

...  n 

151,660  ... 

...  137,870 

  165   

...  9i- 

184,160  ... 

...  167,420 

  200   

...  Ill 

Over  200   

...  13f 

Bleached  Yarn — add  15  per  cent  to  the  duties  on  grey. 
DyeA  Yarn— add  l^d.  per  lb.  to  the  duties  on  Grey. 
Twisted^  or  Doubled  2-strands  Grrey — add  50  per  cent  to  the- 
duties  on  Single  Gre}^ 
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IVisted  or  Doubled  2-st rands  Bleaclied — add  15  per  cent  to  the 

duties  on  Doubled  G  ey. 
Twisted  or  Doubled  2-strands  Dyed — add  l^d.  per  lb.  to  the 

Duties  on  Doubled  Grey. 
Wrapped  Yarn  (Grey) — add  50  per  cent  to  the  duties  on  Single 
Grey. 

Ditto        (Bleached)— add  15  per  cent  to  the  duties  on 
Warped  Grey. 

Ditto       (Dyed) — add  1^  per  lb.  to  the  duties  on  Warped 
Grey. 

Yarns  of  3-threads  or  more,  Grey,  Bleached,  or  Dyed  (Single 

Twist),  Id,  per  1,090  yards. 
Double  or  Cable  Twist,  l^d.  per  1,090  yards. 

COTTON  CLOTHS. 

(Plain,  Twilled,  and  Ticks — Grey.) 

1st  Class.  TTeigliing  24JZ5.,  or  more,  for  118  square  yards, 
asfolloios  : — 

1st  Div.    If  175  threads,  or  less,  in  lin.  square,  add-  perib. 

ing  warp  and  weft  together    2Jd. 

2nd  Div.  If  180  threads,  and  above,  in  lin.  square  ...  3fd. 

2,nd  Class.    If  15?Z5.,  and  less  tlian  24JZ5.,  to  118  square 
yards,  asfollotos : — 
1st  Div.    If  175  threads,  or  less,  to  the  lin.  square  ...  2fd. 

2nd  Div.       180  to  215  threads   4id. 

3rd  Div.        220  threads,  and  above   9d. 

3rc?  Class.    If  Qhlh.y  and  less  than  15SZ5.,  to  118  square 
yards,  as  follows  : — 
1st  Div.    If  135  threads,  or  less,  to  lin.  square     ...  3fd, 

2nd  Div.    If  140  to  175  threads  in  lin.  square  

3rd  Div.    If  180  to  215  „  „   8|d. 

4th  Div.    If  220  threads  and  above  13|d. 

Grey  Cloth,  plain  or  twilled,  if  less  than  6|lb.  to  118 
square  yards,  15  per  cent  ad  valorem. 

SUPPLEMENTAEY. 

Bleached  Cotton  Goods — add  15  per  cent  to  duty  on  Grey. 
Dyed  „  — add  l|^d.  per  lb. 

Printed         „  —15  per  cent  ad  valorem. 

FUSTIANS. 

Made  as  Silk  Velvets,  in  Grey,  3|d.  per  lb. 

„  ,,  dyed  or  printed,  5d.  per  lb. 

Other  kinds,  as  Cords,  Moleskins,  &c.,  in  Grey,  2id.  per  lb. 
„  „  „  dyed  or  printed,  3|d.  per  lb. 
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MISCELLANEOUS. 

Quiltings,  Dimities,  Stripes  and  Checks,  Damasks\ 
and  Brilliants,  Counterpanes  and  Blankets...  | 

Tulle  or  JN  et  Work,  Plain  or  Embroidered  I 

Gauzes  and  Muslins,  Embroidered  or  Figured  in  )15  per  cent  ad 

the  Loom,  for  Furniture  or  Hangings  /  valorem. 

Garments  in  par  t  or  wholly  made ...    , ,  | 

On  Articles  not  denominated    j 

Embroidery  by  hand    10  „ 

Lace  and  Blonde      5  „ 

Cotton  Yarns,  and  Cloth  mixed  with  other  materials,  will  pay 
the  same  duties  as  Yarns  and  Cloth  of  pure  cotton,  provided  the 
cotton  predominates  in  weight. 


To  apply  the  following  table  to  any  given  cloth,  ascertain  the 
weight  for  36  inches  wide  and  118  yards  long,  see  what  class  it 
will  come  under,  add  together  the  number  of  threads  in  1-incli 
square  of  warp  and  weft,  find  what  division  in  that  class  it  comes 
under,  and  this  will  show  the  duty  per  lb.  on  original  weight  and 
value. 


EXAMPLES. 


d 

Kind. 

[       Inches  wide.  j 

1        Yards  long.  I 

Weight. 

t  ■ 

P 

Threads  in  weft, 
5-inch. 

Value  per  piece. 

Value  per  lb. 

1   Comes  under  Class  1 

Comes  under 
Division 

lb.  oz. 

s.  d. 

s.  d. 

1 

Long  Clotli  or  Domestics  ... 

so 

36 

72 

22  8 

14 

14 

21  10 

0  11| 

1 

1 

2 

50 

10  0 

17 

17 

12  6 

1  3 

2 

1 

3 

Ditto   

36 

50 

11  0 

19 

21 

15  7 

1  5 

1 

1 

4 

32 

50 

4  4 

22 

21 

15  7 

3  8 

3 

2 

5 

54 

20 

2  13 

23 

27 

13  6 

4  10 

3 

3 

6 

33 

50 

8  C 

16 

16 

16  8 

5  7 

3 

1 

The  above    Examples"  are  reckoned  on  the  basis  of 
24  francs  to  the  pound  sterling ; 
2Ub.  weight  to  the  Erench  kilogramme ; 
English  yard,  36  inches ; 
Erench  metre,  39  inches ; 
Millimetre,  l-25th  part  of  an  inch  ; 
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840  yards  to  the  hank,  En^^lish  ; 

1,000  metres  of  Yarn  to  the  half  kilo,  called  in  French  counts 
No.  1; 

100  metres  in  length,  as  109  yards ; 
100  square  metres,  as  118  square  yards. 

In  order  to  simplify  the  above  calculation,  we  omit  the  frac- 
tional parts,  as  they  very  slightly  affect  the  amount  of  duties. 

JN'ote. — In  the  foregoing  tahles  "  100  metises  carres''  is  rendered 
100  square  raetres "5  millimetres  carres^  rendered  ^"Jive 
millimetres  square  " 
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African  Cottox,  i.  148— production  of,  at  i 

decemiial  periods,  ii.  401, 
Ages  of  Operatives,  and  localities  of 

employment,  in  1833,  i.  410 
Alabama,  factories  and  spindles  in,  in  1 

1S49  and  1851,  ii.  447— factories  in,  in 

1851-4,  ii.  436. 
Alexandria,  exports  of  cotton,  1853-55, 

ii.  493. 

Algeria,  cnlture  of  cotton  in,  ii.  450. 
Algodon,  Spanish  name  for  cotton,  i, 
120. 

Allen,  Hon.  J  P.,  estimate  of  American 
cotton  manufactures,  ii.  442. 

Alsace,  calico  printing,  i.  xxv. 

America,  consumption  of  cotton  in,  {See 
United  States,)  i.  xxxiv.— in  1827  and 
1856,  421 — in  bales,  north  of  Virginia, 
1826  to  1854,  ii.  433— in  bales,  south  and 
west  of  Virginia,  1848-1854,  ih. — in  bales, 
1844-1855,  435— in  bales,  1839  to  1860, 
432. 

American  CoTTON-goods  imported  into 
China,  1834,  i.  xliii. — imported  into 
Bengal,  bales  imported, 1842  to  1851, 
ii.  500— importedinto  France,1851  tol855, 
451 — manufactures,  prices  of,  444 — man- 
ufactures, annual  value  of  exports,  1839 
to  1858,  446— fabrics  exported,  1826  to 

1858,  441  —  exported  to  Great  Britain, 
1845  to  1859,  380— crop,  1845  to  1858,  ih.— 
bales  re-exported,1856  tol859, 388— Brit- 
ish consumption  of,  1845  to  1859, 380 — im- 
port and  stock,  delivery  and  consump- 
tion, 1850  to  1859,  376— sold  by  Nether- 
lands Trading  Company,  in  1858  and 

1859,  474— British  consumption  of,  1851 
to  1859, 376— pounds  of,  received  in  Swit- 
zerland, 1850  to  1853,  475 — imported  in 
1850  and  1858, 370— imports  in  decennial 
periods,  375 — pounds  used  in  Saxony, 
460 — pounds  re-exported,  1851  to  1855, 
371— quantity  exported  in  pounds,  total 
value,  and  average  price  per  lb,  1821  to 
1859,  439— value  of  the  exports  in  1855 
and  1859,  373~opinion  as  to  limit  of 
production  of  cotton,  ii.  364. 

Amsterdam,  imports,  sales  and  stock  of 

cotton,  1852-59,  ii.  474. 
Analysis  of  Cotton,  i.  142. 
Arkwright,  notice  of,  i.  243  —  original 

water-power  spinning  machine,  255. 
Arrian,  notice  of  cotton  by,  i.  86. 
Asia,  production  of  cotton  at  decennial 

periods,  ii.  401. 


Astrachan,  exports  of  cotton  goods,  from 
1849  to  1851,  ii.  491. 

Augsburg,  factories  in,  ii.  470 — first  cot- 
ton mills  established  in  1821,  ii,  465. 

Augusta  cotton  manufactory,  Georgia, ii. 
442 

Australian  cotton,  imports  of,  1859,  ii. 
362. 

Austria,  cotton  manufactures  in,  i.  xxviii. 
— pounds  of  cotton  exported  to,  1851  to 
1854,  ii.  372— spindles  in,  467. 

Author's  Introduction  to  First  Edition, 
i.  ix. 

Automatic  reel,  ii.  169,  70— weaving,  226. 

Back-change  wheel,  iir  161,  164. 

Baden,  spinning  mills  in,  i.  xxx. — wages 
in,  in  1831,  xxxvi.— cotton  factories  in 
1849,  ii.  467 — mills  and  spindles  in,  in 
1858,  467. 

Bagging  Cotton,  i.  161. 

Bags  or  bales,  weight  of,  in  1836,  ii.  312— 
in  1829,  313. 

Bahamas  Cotton,  144. 

Bahia  Cotton,  i.  137,143— cotton  factories 
in,  ii.  456 — cotton  shipments  in  bales, 
1851  to  1858,  556— shipments  of  cotton 
from  1846,  1856  and  1857,  456. 

Baines'  "  History  of  the  Cotton  Manufac- 
ture," i.  247  —  calculations  on  cotton 
supply,  ii.  393. 

Bales,  weight  of  United  States,  1826  to 
1835,  i,  194— average  weight  of,  1835,  ii. 
312 — average  weight  and  cubical  con- 
tents of  different  descriptions,  505-7 — 
average  weight  of,  at  New  Orleans,  1858 
and  1859,  440— average  weight  of,  1847 
to  1859,  375— Egyptian  weight  of,  in 
Alexandria,  493— weight  of,  at  various 
periods,  407. 

Bamberg  Company,  Bavaria,  ii.  473. 

Bank  of  England,  average  monthly 
circulation,  1848  to  1859,  ii.  381-86. 

Barbados  Cotton,  i.  144. 

Batting  or  beating,  and  blowing  ma- 
chine, ii.  12. 

Bavaria,  cotton  manufacture  in,  ii.  470 — 
cotton  manufactures,  value  of  imported 
in  1851  and  55,  465— mills  and  spindles 
in  1858,  467. 

Beaming,  ii.  210. 

Belgium, cotton  manufactures  in,i.lxxii. — 
ii.  494 — exports  of  cotton  fabrics,  weight 
and  value,  495— imports  of  raw  cotton  in 
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kilogrammes,  1851  to  1856, 495— imports 
of  cotton,  1857  and  1858,  402— pounds  of 
cotton  exported  to,  1851  to  1854,  372 — 
value  of  cotton  imported  in  1855,  491 — 
imports  of  yarn,  1856-60,  403-4, 

Bell  crank,  ii.  65,  177— lever,  176, 180, 299. 

Beli'Er,  hosiery  manufacture,  li.  242. 

Bengal  Cotton,  i.  130,  138, 141— bales  re- 
exported, 1856  to  1859,  ii.  388. 

Beuau  Cotton,  i.  130. 

Bekbice  Cotton,  i.  141,  143.' 

"BiNG,"  a  heap  of  cotton,  ii.  1. 

Black  seed  cotton,  i.  122. 

Blaichacii  C^omfany  at  Angsburg,  ii. 
473. 

Bobbin  and  fly  frame,  ii,  50— improved, 
52  —  carriages,  279  —  filling  machine, 
301-2— tilling,  301. 

Bobbinet— frames  in  different  localities 
in  1835,  ii.  320— lace  manufacture,  265 — 
lace,  mode  of  making,  290— lace  thread, 
172  —  machines,  machinery,  English, 
mimbers  of,  b21  —  foreign,  323— mak- 
ing, capital  employed  in,  318— trade, 
raAv  material  used  in  1833,  ih. — trade, 
capital  employed  in  spinning  and  dou- 
bling the  yarn,  319— trade,  statistics 
of,  in  1833,  i&.— trade  of  France,  324— 
wages  for  fine  spinning  in  1833,  321 — 
wages  in  France  in  1833,  323. 

BoMBAX  Fentandkum,  i.  145. 

Bombay  Cotton,  i.  190  —  exported  to 
China,  ii.  423— manufactured  cotton  ex- 
ported to,  1859  to  1861,  508— imported, 
1857-9,  427. 

Book  Muslins  of  Tarare,  i.  xxv.— yarns, 
121. 

Bordeaux,  imports  of  cotton  in  kilo- 
grammes, 1853  to  1857,  ii.  452. 

Bourbon  Cotton,  i.  130, 138,  144. 

Bowed  cotton,  price  of,  in  each  year, 
1815  to  1859,  ii.  504. 

Bowing  Cotton  in  India,  i.  108. 

Brazil,  average  price  of  cotton,  1853  to 
1858,  ii.  458  —  cotton  imported  into 
England  in  quinquennial  periods,  1820 
to  1858,  405— cotton  bales  re-exported 
1856  to  1859, 388— drawbacks  to  extended 
culture  of  cotton,  456— exports  of  cotton 
from  Bahia,  1851  to  1858,  458— value  of 
the  cotton  shipped  from  Fernambuco, 
1856  and  1857,  457— value  of  the  cotton 
exported,  1848  to  1857,  458— value  of  the 
cotton  manufactures  imported,  1848  to 

1857,  zZ>.— pounds  of  cotton  imported 
from  1820  to  1859,  514. 

Brazilian  Cottons,  i.  133, 147— bales  con- 
sumed in  Great  Britain,  1845  to  1859, 
ii.  380— consumed  in  Europe,  1857  and 

1858,  402— exported  to  Spain,  1852  to 
1854,  456— exports  in  1844  and  1854,  456 
—import  and  consumption  of,  1851  to 

1859,  376  — imports  of,  for  thirty-five 
years,  422  — imported  into  France  in 
1858,  452— imports  to  Great  Britain  i^^ 


poimds,1840to  1858,401— bales  imported 
1842  to  1851, 500— imported  into  France, 
1851  to  1855,  451— import  and  stock,  ex- 
port and  consumption,  376 — imported 
into  Portugal,  in  1853  to  1855,  455— 
pounds  imported,  1851  to  1855,  371 — 
pounds  of,  imported  in  1850  and  1858, 
370— prices  of,  1820  to  1859,514— supply 
in  decennial  periods  in  bales,  374. 

Bremen,  imports  of  cotton  in  bales,  1853 
to  1857,  ii.  468. 

Bridgewater  Canal,  i.  215. 

British  G-uiana,  its  cotton  production,  ii. 
124, 

British  Linen  Company  of  Edinburgli^ 

origin  of,  i.  214. 
British  Museum,  origin  of,  i.  214. 
Brushing  apparatus,  ii.  196. 
Buchanan's  improved  power-loom,  ii.  243 

— self-acting  mules,  154. 
Bullion,  average   monthly  amount  in 

Bank,  1848  to  1859,  ii.  381-386. 
Bundle  Press,  ii.  185^ 


Cage  frame,  ii.  47. 

Calabria,  cotton  mills  in,  i.  xxxi. 

Calcutta,  factory  at ;  failure  of,  i.  117. 

Calicoes,  high  duty  levied  on  export,  i. 
263— required  to  have  three  blue  stripes 
woven  in  the  warp  in  both  selvages, 
and  stamped  at  each  end  by  the  excise 
with  the  words  "  British  Manufactory," 
265— cost  of  a  yard  of,  in  United  States, 
ii.  444— cost  of  material  for  a  yard,  399. 

Cam,  or  heart  wheel,  ii.  445. 

Cambaye  Cotton,  i.  129. 

Cambric  of  cotton,  ii.  330  —  made  at 
Appenzell  in  1746,  ii.  477. 

Canals,  benefits  of,  i.  216. 

Can,  roving-frame  of  Arkwright,  ii.  46. 

Cape  Coast,  cotton  from,  ii.  362. 

Capital  employed  in  1816  in  the  United 
States,!,  xxxiii.— in  1831,  sxxiv.— em- 
ployed in  cotton  factories  in  Augsburg, 
ii.  471— invested  in  cotton  mills  and 
machinery  m  Lancashire,  393. 

Card*  cloth  or  card  brushes,  ii.  258  — 
fleece,  34  —  overlooker,  35— sheets,  32 
—teeth,  22. 

Carding  Cotton,  description  of,  i.  301— 
ii.  25. 

Carding,  wages  of  operatives  employed 
in  the  process  of,  i.  407  —  cylinders 
applied  to  wool  for  hats,  ii.  23— engines, 
description  of,  25 — explanation  ol,  27. 

Cards,  rival  claims  as  to  invention,  i,  266 
— invented  by  Lewis  Paul,  ii.  23. 

Carrier  cylinders,  ii.  174-5— pulleys,  176 
—wheel,  182. 

Carthagena  c;otton,  i.  138. 

Catholic  holidays  an  obstruction  to  fac- 
tory labour,  i.  220. 

Caucasian  Provinces,  culture  of  cotton 
in,  ii.  490. 
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Cave's  factory  at  Northampton,  Avagcs  at, 

1743,  i.  240. 
Chadwick,  Mr.  D.,  on  prices  of  yarn,  ii. 

427. 
Chaps,  ii.  251, 

Chemical  composition  of  cotton,  i.  142. 

Children  under  18  years  of  age,  num- 
ber of  employed  in  factories  in  1833,  i. 
398. 

China  cotton,  i.  130— in  1835,  408— con- 
sumption of  cotton,  1835,  i.liv. — growth 
and  consumption  of  cotton,  192 — origin 
of  cotton  culture  in,  89— prohibition  of 
culture,  90— consumption  of  cotton  in, 
ii.  496— cotton  culture,  interdicted  in 
1780,  497— first  exports  of  cotton  goods 
to,  432— quantity  of  cotton  received  from 
India,  1840  to  185S,  429— value  of  Ame- 
rican cotton  manufactures  shipped  to, 
in  1851,  432. 

Chintzes  of  India,  i.  114. 

CiRCULARboltmachines,ii.304— machines, 
326-27. 

Circulation  of  Bank  of  England,  average 

monthly,  1848  to  1859,  ii.  381-86. 
CLicK-lever,  ii.  236. 

Cloth,  average  weight  of  a  piece,  ii.  315 
■  — beam,  235 — rollers,  ih. 
Coffee,  consumption  of,  1810  and  1835,  ii. 
333. 

Colonial  cotton  imported  in  1850  and 

1858,  ii.  370— production  of,  necessary, 
367. 

Comb  or  bolt,  ii.  307,  308. 

Comparison  between  English  and  Ameri- 
can manufacture,  i.  xxxv,  xli. 

Compound  sliver,  ii.  41. 

Conical  self-acting  willow,  ii.  7— cut  of, 
8,  9,  10. 

CoNSUBiPTiON — of  cotton  in  America,  1831, 

i.  xxxvi*  —  in  England,  1831,  ib.  —  in 
Switzerland,  in  1831,  ih.  —  of  Great 
Britain  for  20  vears,  1816  to  1835,  203, 
204— of  Great  Britain,  in  1833,  xliii.— in 
France,  1822-7,  xxv.— in  France,  1831- 
35,xxvi.— in  Lombardy,xxxi.--in  Prussia, 
in  1831,  xxxvi.— in  Russia,  1832-35,  xxxi. 
— of  British  cotton  goodsin  each  country, 

ii.  436 — cotton,  actual,  in  bales,  1845  to 

1859,  380— cotton  goods  in  United  King- 
dom, 431 — cotton  in  America,  England, 
and  France  in  1854,  440— in  Augsburg, 

466 -  in  Egypt,  493— in  France,  1836  to 

1858,  516— in  France  in  1859,  366— in 
Great  Britain,  1836  to  1858,  516— in 
Great  Britain  in  1859,  366— in  Great 
Britain  in  bales  and  pounds,  1849  and 

1859,  395— in  Hanover  in  bales  in  1858, 

467—  in  Russia  and  Germany,  1836  to 
1858,  516— in  Spain,  1851  to  1860,  506— 
in  the  United  Kingdom,  1847  to  1859, 
375— in  United  States  in  1859,  366— in 
United  States,  in  bales  and  pounds,  1839 
to  1850,  432— in  United  States  in  1825, 
in  bales  and  pounds,  ib. — in  Wurtem- 
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burg  in  1858,  467~and  supply,  in  Europe 
and  America,  1851  to  1860,  506-7 — 
weekly,  1842  tolSSl,  500— bales  annually 
1842  to  1S51,  local  in  India,  409— iu 
millions  of  pounds  in  various  countries, 
1836  to  1858,  516— in  bales,  in  Baden  iu 
1858,  467  —  average  weekly,  of  each 
kind,  1851  to  1S59,  361— in  England,  in 
millions  of  bales,  1&44  to  1855,  435— on 
the  Continent,  1844  to  1855,  ih.  —  per 
spindle,396— in  pounds,in  United  States, 
1836  to  1858,  510— outstripping  supply, 
395— European  States,  1857  and  1858, 
402— per  head  in  SAvitzerland,  476— in 
Lombardy  and  Venice  in  1856,  480— in 
cwts.  in  Saxony  in  1858,  467-69— inhales 
in  Bavaria  in  1858, 467— in  bales,  in  Ol- 
denburg in  1858,  ih.—\n  the  Zollverein  in 
1858,  469— bales  in  Prussia  in  1858, 
467. 

Cop,  ii.  152. 

Cop  Yarn,  ii.  119. 

Cording,  Avhat,  ii.  219. 

Cost  of  cotton  worked  up  yearly,  1853  to 
1856,  ii.  388. 

Cotton,  a  common  dress  material  in  Ara- 
bia at  the  time  of  the  Hegira,  i.  87— 
characteristics  of  good, 140— cleaning  ma- 
chines, 314— consumed  in  France,  1798  to 
1806,  xxiv.— 1822-32,  xxv.  —  consump- 
tion, Europe  and  America  in  1835,  xxiii. 
—  different  meanings  attached  to  the 
word,  100 — diseases  of  the  plant,  175  — 
dresses  worn  in  Africa  in  1516, 94— early 
use  of,  in  Mexico,  ih, — Egyptians  un- 
acquainted with,  80— fabrics  permitted 
to  be  worn  by  Act  in  1774, 265 — factories 
worked  by  mechanical  power  in  1835, 
409,411— factory  at  Calcutta  failed,  117 
— factory, description  of,  300 — operations 
in,  30L — filaments,  measurement  of,  i. 
112,  119;  ii.  517  — grown  in  South  of 
France  in  1606,  i.  126  —  husbandry  in 
Spain,  under  the  Moors,  1750  to  1764,  ii. 
91— imports  of,  1697  to  1730,  222—1781 
and  1787,  298— indigenous  to  Africa, 94— 
indigenous  in  Italy,  97— manufactures  of 
1806,  xxiv. — of  India,  stationary,  86 — 
origin  and  progress  of,  79— Mills  in  Eng. 
gland  and  Wales  in  1787,  number  186, 
297— oldest  in  Manchester,  285— statis- 
tics of,  in  1833,  390— natural  history  of, 
119— number  of  species  of,  121,  124— 
paper  made  by  the  Spanish  Arabs,  91  — 
preparation  of,  for  market,  178 — press, 
184 — processes  of  manufacture  in  India, 
87— production  of  the  world,  1835,  193— 
sail  cloth  made  at  Barcelona,  91— stuffs 
prohibited  to  be  sold  in  1773,  267— seed, 
cattle  fed  on,  171  —  trade,  British, 
earliest  notice  of,  98— of  the  world  in 
1835,  lix. —  Twist,  early  export  of  to 
India,  118  —  various  names  for,  120 — 
weavers  in  India,  102— yarn  imported 
from  India;  1700  to  1760,  355-yield  per 
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acre,  153,  165— anxiliaiy  products,  ii. 
367— bales  of,  worked  up  in  the  Zollve- 
rein,  467— cambric,  330— consumed  in 
1856,  1859  and  1860,  394— consumption 
per  head  in  Germany,  460— consump- 
tion of  1810  and  1836,  333— consumption 
in  1835, 317— consumption  of  Great  Bri- 
tain, in  1829,  313;  in  1817,  2&.— crop  of; 
United  States,;  largest  raised  in  1859, 
434  —  fabrics,  exported  from  Hanse 
Towns  to  United  States,  494— exported 
from  India  to  all  countries,  1840  to  1858, 
429— factories  in  the  United  States,  in 
1850.438— factories  in  the  United  States, 
in  1854,  436— goods  imported  into  Bom- 
bay, 1857,  1858  and  1859,  427— goods, 
list  of  duties  imposed  on,  341 — goods, 
value  of  the  exports,  1S53  to  1856,  388 
— goods,  weight  of,  in  pounds  consumed 
at  liome,  1853  to  1856,  388— goods,  value 
of  the  exports  for  35  years,  422  —  im- 
ports in  bales,  1842  to  1852,  500— im- 
ports in  pounds  from  all  quarters,  1840 
to  1858,  401— imports  from  new  sources 
in  1859, 362— imports,  table  of,in  pounds, 
for  1851  to  1855,  371— imported  into  the 
United  Kingdom  from  different  sources, 
1820  to  1859,  514— import,  consumption, 
stock  and  export  of  1851  to  1859,  376— 
imported  in  various  years  from  1697  to 
1764,  341— imported  in  1859,  cost  of, 
358-long  cloths,  cost  of,  1821  to  1830, 
333— manufactures  exported  from  Great 
Britain,  1856,  1857  and  1858,  403— in 
1859,  1860,  404  —  manufactures,  capital 
sunk  in  spinning  in  1835,317 — manufac- 
ture, capital  employed  in,  in  1836,  ib. — 
manufactures  used  in  United  States, 
443 — manufactures  exported  to  India, 
yards  and  pounds,  1840  to  1858,  426— 
— manufactures  and  yarn,  value  of  the 
exports,  1815  to  1859,  504  — manufac- 
tures, quantity  and  value  exported,  1815 
to  1859,  ib.  —  manufactures,  British, 
declared  value  of  exports,  1840  to  1859, 
372— mills  and  looms  in  New  England 
States,1840  to  1850,  438— manufactures, 
yards  exported  1851  to  1855,373~manu- 
factures  exported  in  1859,  value  of,  358 
— mills  in  Saxony  in  1855,  461 — mills, 
persons  employed  in  1856, 1859  and  1860, 
394— monthly  prices  of,  1848  to  1859, 
381-387— pounds,  worked  up  in  Great 
Britain,  1853  to  1856,  388— prices  of,  and 
of  yarns,  in  1812  and  1830,  332— pounds 
imported  into  Great  Britain  in  1850  and 
1858,  370— prints,  yards  to  the  pound, 
442— prices  of,  1802  to  1832,  336— prices 
of  American,  in  decennial  periods,  1791 
to  1858, 405— production  of  various  coun- 
tries in  millions  of  pounds,  at  decennial 
periods,  1791  to  1851,  t'J.  —  one  pound 
spun  into  450  miles,  and  another  pound 
into  2000  miles,  399— our  dependence 
vpon  the  United  States.  360— pounds 


weight  of  manufactured,  exported  to 
India,  1840  to  1858,  426— price  of  each 
kind,  per  pound,  at  Liverpool  at  the 
close  of  each  year,  1853  to  1858,  378— 
production  in  Brazil,  456— quantity  and 
value  imported  in  1800  and  1859,  357— 
prices  of  Upland  Georgia,  1827  to  1833, 
334— quinquennial  imports  in  pounds, 
1791  to  1858,  390— seed  oil,  368— seed 
oil  cake.quantity  and  value,  ih. — Supply 
Association,  efforts  of,  502  —  "Supply 
Reporter,"  extracts  from,  501 — supply 
of  Great  Britain  in  pounds  for  1854, 391 
— tariff  duties  on,  in  different  countries, 
449, 527 — taken  for  consumption  in  1835, 
1836, 312— trade  of  Great  Britain,  369— 
supply  in  decennial  periods,  374 — trade, 
value  of  various  estimates,  393— weight 
of,  received  at  New  Orleans  in  1859,  445 
— worn  in  India,value  of,  409 — worn  by 
Indian  native  population,  ib. — wrought 
into  yarn  in  Great  Britain,  1836  to  1860, 
408. 

CouxTER  faller,  ii.  123— weight,  166, 171, 

Counting  hanks,  ii.  168. 

Counts,  average  of,  ii.  315. 

Creel,  ii.  97, 122, 180— definition  of,  57— 
filler,  152— steps,  130. 

Croft's  machine  for  bobbinet,  ii.  306. 

CROMPTON,annuity  purchased  for,  by  sub- 
scription, i.  279 — biographical  notice  of, 
277— Parliamentary  grant  of  5000Z.  to, 
279. 

Crop  of  American  Cotton,  1820  to  1835, 
i.  206— value  of,  in  decennial  periods,  ii. 
404. 

Crowns,  definition  of,  ii.  33. 

Cuba,  exports  of  cotton  to  Spain,  1851  to 

1856,  ii.  453. 
Cultivation  of  Cotton,  i.  150. 
CuRAgoA  Cotton,  i.  134. 
Curious  calculations,  ii.  397. 
Cut,  number  of  yards,  ii.  254. 
Cutting  the  pile  or  cords  of  fustians,  ii. 

256. 


Dacca  Cotton,  i.  76, 130, 140— fine  fabrics 
of,  140— muslins,112 ;  ii.  400 — yarn,  cost 
of,  401. 

Dandy  loom,  ii.  253. 

Danforth,  or  American  throstle,  draAving 
of,  ii.  107,  109. 

Danforth's  invention,  ii.  95. 

Daniel's  po-wer  loom,  ii.  245. 

Danson's,  Mr.  J.  T.,  propositions  on  cot. 
ton,  ii.  389. 

Declared  Value  of  cotton  yarn  exported 
1848  to  1859,  ii.  381,386— of  cotton  ma- 
nufactures exported,  1848  to  1859,  ih, 

Defoe,  mention  of  cotton  by,  i.  100. 

De  Jongh's  self-acting  mules,  ii.  154. 

Delicacy  of  touch  in  India,  i.  109, 

Demerara  Cotton,  i.  143,  147. 

Dents  or  reed  splits,  ii.  253,  255. 
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Detent,  catch  or  click,  ii.  151,  232." 
Devil,  or  wolf,  a  class  of  machine,  ii.  12. 
Dhoty,  part  of  dress  of  male  Hindoo^  ii. 
409. 

Diagonal  fustian,  ii.  259. 
Discharge  rollers,  ii.  258. 
Discount,  monthly  rates  of,  1848  to  1859, 
ii.  381-86. 

Distaff  spinsters,  drawing  of,  ii,  201. 
DOFFER  and  doffing,  ii.  33,  106— cylinders 

used   by   Arkwright,    24  —  cylinder, 

29. 

Doffing  cylinder,  ii.  24,  29. 
Double  spun  twist,  i.  285 — locker  machine, 
ii.  306. 

Doubling  and  drawing  out  cotton,  i.  301 
—and  twisting  frame,  ii.  179,  181.  183 
— and  twisting  yarn,  178 — macliine,  182. 

DoPUTTA,  quantity  of  cotton  in,  ii.  409. 

Draught  and  cording,  ii,  218. 

Draughts,  table  of,  132. 

3)ravvboy,  ii.  242. 

Dra-vving  a  warp,  ii.  218  —  frame,  36, 

41— heads,  38. 
Draw  loom,  ii.  222,  223. 
Dressing  a  web,  ii.  213— machine,  192. 
Driving  cylinders,  ii.  176  — pulley,  175 

— rigger,  258. 
Drop  box,  ii.  209. 

Du  Fay  and  Co.'s  cotton  reports,  ii. 
381-386. 

Duncan's  machine  for  tambouring,  ii. 
329. 

Duties  charged  on  thread  and  yarn,  in 
the  Zollverein,  ii.468 — on  cotton  goods 
reduced  in  Sardinia,  479,  481 — on  raw 
cotton  imported,  341— on  cotton,  i.  xxv. 
— paid  on  cotton  imported  1833,  xxxiii, 
— on  cotton  manufactures  in  Sardinia, 
ii.  479 — on  cotton  removed  in  Marcli,  ! 
1845,  370— on  cotton  in  different  coun- 
tries, 449. 

Dyer's  patent,  ii.  90. 


Earnings  of  operatives  at  different  de- 
scriptions of  work  in  1833,  i.  402— ii. 
350. 

East  Indian  cotton,  i.  133, 144, 147— bales 
consumed,  1845  to  1859,  ii.  380— bales, 
imported,  1842  to  1851,  500— consumed 
in  Europe,  1857  and  1858,  402— imports 
of,  in  pounds,  for  1850, 1853  and  1859, 392 
—imports,  exports,  stock  and  consump- 
tion of,1850  tol859,  376— import  and  con- 
sumption of,  1851  to  1859,  361— pounds 
used  in  Saxony,  460— supply  in  bales 
in  decennial  periods,  374— pounds  im- 
ported and  exported,  1851  to  1855,  371 
—pounds  imported  in  1850  and  1858,  370 
— imports  of,  in  pounds,  1840  to  1858, 
401— total  imports  of,  in  35  j^ears,  420-- 
pounds  of,  imported  from,  1320  to  1859, 
514. 

Eaton's  self-acting  mules,  ii.  154. 


Eccentrics,  ii.  238,  239.' 

Editor's  Preface,  i.  iii.  : 

Egypt,  introduction  of  cotton  culture, 
191 — cotton  culture  commenced  in  1818, 
ii.  492 — production  of  cotton  at  decennial 
periods,  401. 

Egyptian  Cotton,  i.  138,  143— imports 
and  prices,  1823  to  1832,  191— bales  im- 
ported, 1842  to  1S51,  ii.  500— pounds  ex- 
ported to  all  countries,  1853  to  1855,  493 
—exported  to  France,  1853  to  1855,  ih. — 
exported  to  Austria,  1853  to  1655,  ib. — 
import  and  consumption  of,  1851  to  1859, 
361— in  bales,  decennial  periods,  374 — 
import,  stock,  export  and  consumption, 
1850  to  1859,  376— pounds  imported  and 
exported,  1851  to  1855,  371  —  pounds 
imported  in  1S50  and  1858,  370— bales 
consumed,  1845  to  1859,  380 — bales  re- 
exported, 1858  to  1S59,  388— consumed 
in  Europe,  1857,  1858,  402— imports  of, 
for  35  years,  420 — imports  in  quinquen- 
nial periods,  1820  to  1858,  405— pounds 
imported,  1840  to  1858,  401— imported 
into  France,  1851  to  1855,  451— bales, 
imported  into  Havre,  1858,  452. 

Egy'Ptians,  unacquainted  with  cotton,i.80. 

England,  spindles  in,  ii.  366,  394,  465. 

Europe,  American  cotton  exported  to, 
1845  to  1858,  ii.  380. 

European  consumptionof  cotton  in  1859,  ii. 
366 — countries,  imports  of  cotton^  stock, 
&c.,  1857  and  1858,  402. 

Excentric,  ii.  150. 

Exports  of  cotton  manufactures  to  differ- 
ent countries  from  1827  to  1856,  i.  360 — 
1856  to  1860,  ii.403,  404— of  cotton  from 
the  United  States,  1794  to  1835,  i.  187— 
British,  of  raw  cotton,  table  of  pounds, 
in  1851  to  1855,  ii.  371— of  cotton  from 
Great  Britain  to  the  continent,  369 — 
of  cotton,  in  bales,  1856  to  1859,  388 
— of  cotton  manufactures  and  yarn, 
1848  to  1859,  381-86— of  cotton  yarn 
and  manufactures  to  India,  1840  to 
1858,  426— of  raw  cotton,  1851  to  1859, 
361— of  rav^  cotton,  1842  to  1851,  500— 
of  British  produce  and  manufactures, 
value  of  all,  1815  to  1859,  504— value  of 
the  cotton  manufactures  and  yarns,  1815 
to  1859,  ih. 

Eyelet  Hole  machine,  ii.  268. 


Factories  in  each  county  of  England, 
i.  408-12 — number  and  ages  of  persons 
employed:  in  France  and  Belgium,  i. 
xlvi.— in  the  United  Kingdom  in  1835, 
408— of  England,  working  power  em- 
ployed in,  in  1835,  411— in  Bahia,  ii. 
457 — cotton,  in  the  United  States, 
operatives  and  wages,  1838  to  1848,  447 
—in  the  Southern  States  in  1842,  ih  — 
in  St.  Petersburg  in  1849,  491— in  Sar- 
dinia in  1856,  480. 
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Factory  hands,  distribution  of  wages, 
&c.,in  151  cotton  mills  in  1833,  i.  390- 
regulations  in  Augsburg,  1849,  ii.  472. 

Factory  System,  early  history  of,  i.  208. 

Faller,  ii.  119— wire,  121  —  shaft,  146. 

Fancy  goods  or  figured  muslins,  ii.  329. 

Feed  apron  and  feed  rollers,  ii.  32. 

Fell,  definition  of,  ii.  212. 

Female  spinners  in  India,  i.  105,  112. 

Fichtelbach  Company  of  Augsburg,  ii. 
473. 

Figured  muslins,  ii.  329. 

Fine  cotton  spinner's  wages,  ii.  344-347. 

Fineness  of  Indian  fabrics,  i.  110,  112. 

Fire-proof  cotton  mills,  i.  312. 

Five-leave  Tweel,  ii.  219. 

Flake,  an  elastic  table  of  tesselated  cords, 
ii.  2. 

Flanges,  ii.  292. 

Flax-wheel  of  Germany,  i.  234. 

Flour  used  in  stiffening,  i.xxxviii.— quan- 
tity used  in  fabrics,  and  cost,  1834,  xlv. 
—  prices  of,  1804,  1814,  and  '1833,  ii. 
349. 

Flushing,  definition  of,  ii.  255. 
Fly  fork,  ii.  49— shaft,  240. 
Forster  and  Son's  factory  at  Augsburg, 
ii.  471. 

France,  consumption  of  cotton  in  1798  to 
1806,  i.  xxiv.— in  1822  to  1832,  xxv.— 
1831-5,  xxvi.  — in  1831,  xxxvi.— cotton 
manufactures  in,  in  1806,  xxiv. — first 
spinning  machine  in,  xxiii.  —  power 
looms  in,  in  1836,  xxv.— statistics  of  the 
cotton  trade  in  1833,  Ix.— American  cot- 
ton exported  to,1845  tol859,ii.380— Ame- 
rican cotton  taken  by,  450— bales  of  cot- 
ton imported  in  1857and  1858,452— bales 
of  cotton  imported,  1851  to  1855,  451 — 
consumption  of  cotton  in  1836  to  1858, 
516— cotton  consumption  in  1859.  366— 
cotton  imported  in  bales  and  pounds, 
1851  to  1855,  451— imports  of  cotton, 
1857  and  1858,  402— pounds  of  cotton 
exported  to,  1851  to  1854,  372— spindles 
in,  467— value  of  American  cotton  im- 
ported, 1846  to  1850,  450—1851  to  1854, 
452. 

Franklin's  discoveries,  i.  211. 
Freights  of  cotton,  i.  185,  186,  187. 
Friction  pulley,  ii.  148— rollers,  239. 
Fustian  Loom,  Robert's,  ii.  243. 
Fustians,  i.  99— ii.  254— steeping  of,  255 
—cutting  of,  ib.—a.  twilled  cloth,  241-2. 


Gassing  of  yarn,  ii.  172. 
Gates  or  slits,  ii.  277. 
Geering  rod,  ii.  169. 

General  import  of  cotton,  1824  to  1835, 
i.  195— export,  consumption,  and  stock 
for  20  years  to  1835,  i.  203. 

Genoa,  duties  on  cotton,  ii.  479— imports 
of  cotton,  in  1855  to  1856,  495— imports 
of  cotton  in  1857  and  1858,  402. 


Georgia  Cotton,  i.  137— cotton  mills  in 
in  1851,  ii.  447— factories  and  spindles 
in,  in' 1849  and  1851,  ib. 

German  Customs  Union,  CAvts.  of  cot- 
ton manufactures  imported, 1850  to  1854, 
ii.  460— cwts.  of  yarn  imported,  1850  to 
1854,  ih. 

German  States,  cotton  manufactures  in, 

i.  xxviii. 

Germany,  imports  of  cotton,  1857  and 
1858,  ii.  402 — yarn  exported  to,  510. 

Ghent,  factories  in,  inl835,  i.  Ixxi.— wages 
in,  Ixxii. 

Ginghams,  ii.  329. 

GlNNINGlCOTTOr^,  i.  160. 

Glasgow,  stock  of  cotton  in,  1848  to  1859, 

ii.  379— wages  and  ages  of  operatives, 
344. 

Gold  and  silver  flowered  muslin,  i.  107. 

Gore's  patent  throstle  spindle,  ii.  113. 

Gossympinoi  of  Pliny,  origin  of  the  Gossy- 
pium  of  Linnaeus,  1.  85. 

Great  Britain,  import,  export,  and  con- 
sumption of  cotton  in  1835,  i.  202 — 
cotton  consumed  in  1857  and  1858,  ii. 
402. 

Green's  patent,  connecting]  the  spindle 

and  bobbin,  ii.  53. 
Green  seed  cotton,  i.  125. 
Grenada  Cotton,  i.  138. 
Grid,  a  kind  of  grating,  ii.  16— of  willow, 

cut  of,  10. 

Grimsby,  stock  of  cotton  in,  1848  to  1859, 
ii.  379. 

Guadaloupe  Cotton,  i.  147, 

Guest,  "  Compendious  History  of  Cotton 

Manufactures,"  extracts  from,  i.  252, 

266,  267. 

Guiana  Cotton,  i.  133— mode  of  planting 
in,  172. 

Guide  rollers,  ii.  258 — wire  or  faller, 
103. 


Hair-cloth  woven  in  India,  1.  103. 
Hamburgh,  imports,  cwts.,  and  value  of 

cotton,  1845  to  1849,  ii.  494— imports  of 

cotton  in  bales  in  1857,  468. 
Hand  spinning  in  India,  i.  102— mules,  ii. 

152 — warping  for  the  muslin  weaver,  205. 
Hands  employed  in  bobbinet  making, 

1833,  ii.  319. 
Hank  coils,  ii.  169 — measured  lengths, 

168— per  day  per  spindle  made  in  1812 

and  1830,  332. 
Hanover,  mills  and  spindles  in  1858,  ii. 

467. 

Hanse  Towns,  cotton  trade  in,  ii.  493— 
pounds  of  cotton  exported  to,  1851  to 
1854,  372. 

Harness  of  draw  loom,  ii.  224— twines, 
226. 

Harrison's  chronometer,  i.  217. 
Harvie,  Mr.,  improves  on  roller-gin,  i. 
178. 
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Havre,  imports  of  cotton,  183i-35,  i.  xxvi. 
— the  great  French  cotton  port,  ii.  452 
— imports  of  cotton  via,  for  Switzerland^ 
476. 

Head  stocks,  ii.  119, 138. 

Heart  wheel,  ii.  175. 

Heck  slides,  ii.  207. 

Heddle  frames,  ii.  215 — leaves,  ih. 

Heudles,  ii.  193— movements  of,  236— 

stroke,  239— improved  method  of  mak. 

ing,  247. 

HERODOTUS;  notice  of  cotton  fabrics  by,  1. 
83. 

High's  engines,  notice  of,  i.  247. 

"  Hills,"  the  term  explained,  i.  168. 

Hindoo,  cotton  in  a  dress  of,  ii.  407. 

Holland,  bales  of  cotton  imported,  in 
1859,  ii.  479— cotton  trade  of,  1852  to 
1859.  475— imports  of  cotton,  1857  and 
1858,  402— pounds  of  cotton  exported  to, 
1851  to  1854,  372. 

Hollinshed,  Tetley  and  Co'3.  cotton  re- 
ports, ii.  376-380. 

Horrock's  improvements  in  power  loom, 
ii.  228— improvement  for  damping,  243 
— improvements  for  warp  in  looms,  245. 

Horse  Power  employed  in  1834,  i.  411— 
in  1836,  ii.  316. 

Hosiery,  by  machinery,  i.  250. 

Houldsworth  and  Co.,  fine  yarn,  spun  by, 
ii.  398. 

Hours  of  labour  in  Sardinia,  ii.  483. 
Husbandry  of  cotton  in  the  United  States, 
i.  150. 

Hutchison's  patent,  ii.  95. 

Illustrations,  list  of,  i.  viii. — ii.  v. 

Import  of  cotton,  and  countries  of  supply, 
1836,  i.  199 -in  1787,  185— into  Great 
Britain,  1827  to  1834,  144— of  cotton  in 
millions  of  pounds,  1701  to  1835,  200— 
from  1806  to  1835,  distinguishing  sources 
of  supply,  200— into  Great  Britain,  1833 
and  1834,  201— of  cotton  in  cwts.  to  St 
Petersburg,  1838  to  1857,  ii.  492— of 
cotton  in  pounds  from  all  sources,  1840 
to  1858,  401— into  England,  in  millions 
of  pounds,  1820  to  1858,  514— of  cotton 
in  pounds  in  quinquennial  periods,  1816 
to  1860,  365— of  cotton  goods  into  the 
United  States,  value  and  duty,  1844  to 

1858,  441— table  of,  in  pounds,  for  1850 
and  1858,  370. 

India,  cotton  capabilities  of,  i.  133 — and 
China,  pounds  of  yarn  exported,  1836  to 

1859,  ii.  510— consumption  of  cotton  in, 
497 — cotton  exported  from,  to  various 
countries,  in  pounds,  1850  to  1858,  512 — 
area  under  culture  with  cotton,  370 — 
cotton  production  of,  406— increased  ex- 
port of  cotton,  365  —  pounds  of  cotton 
imported,  1820  to  1859,  514— price  of 
yarn  per  lb.,  428— production  of  cotton, 
at  decennial  periods,  1791  to  1851,  401. 

Indian— Cotton,  i.  75— yarns,  prices  of, 


1700  to  1760,  356— muslins,  fineness  of, 
112— first  exporfcof,in  1788,ii.  370— large 
amount  of  waste  in,  ib. — parliamentary 
enquiry  into  the  growth  of,  418— cannot 
be  sold  here  under  4d.  per  pound,  413 — 
septennial  exports  to  Great  Britain,  410 
— imports  bf,  35  years,  422 — imports 
into  England  in  quinquennial  periods, 
1820  to  1858,  405— and  cotton  manufac- 
tures imported  to  Great  Britain,  &c., 
1840  to  1858,  429— exported  to  China, 
423— bales  re-exported,  1856  to  1859, 
388— pounds  used  in  Saxony,  460 — ex- 
ports of,  in  1814,  370— prices  of  in  1818 
and  1822,  417  —  stocks  held  in  tliis 
country,  ib— length  of  staple,  517. 
Indian  Islands,  cotton  of,  ii.  498 
Insurance  expenses  on  cotton,  i.  xl. 
Ireland,  exports  of  linen,  i.  215* 
Irish  Cotton  manufacture  in  1800,  i. 
295. 

Italian  Cottons,  i.  148. 

Italy,  factories  in,  ii.  495 — production  of 

cotton,  ib. — imports  of  cotton,  in  1855 

and  1856,  ib. 

jACK-frame,  ii.  48. 

Japan,  cotton  cultivation  in,  ii.  499. 
Java  Cotton,  very  bad,  i.  177— prices  of, 
ii.  497. 

Java,  culture  of  cotton  in,  ii.  497. 

Kay,  employed  by  Arkwright,  i.  253. 
Kennedy's  "  Rise  and  Progress  of  the 

Cotton  Trade,"  i.  267. 
Kennedy,  Mr.,  on  prices  of  yarn,  i.  iii.— 

ii.427. 
Kidney  Cotton,  i.  133. 
Knowle's  self-acting  mule,  ii.  155, 
KoNiGSBERG,  imports  of  cotton  and  yarns, 

in,  1856,  ii.  459. 

Labour,  cost  of,  in  1812  and  1830,  ii.  332— 
prices  of,  in  making  yarn,  428. 

Lace  and  net,  exported  1856  to  1860,  ii. 
403-4— making  machine,  250 — thread, 
178— thread,  prices  of,  340— trade  of, 
France,  324. 

Lace  machines  in  Derby,  ii.  273. 

Lancashire,  wages  and  ages  of  operatives, 
ii.  343. 

Lap  machine,  illustrations  of,  ii.  13, 15. 
Lapping  machine,  for  mixing  cotton,  ii,  2. 
Lashes,  small  cords  in  draw  loom,  ii.  225^ 
Lasteyrie  on  the  cotton  plant,  i.  91. 
Lawrence   Cotton    Company,  United 

States,  ii.  437. 
Lawrence  sheetings,  prices  of,  ii.  445. 
Lay  cap,  ii.  214, 
Lease  rods,  ii.  194,  211. 
Lee's  stocking  frame,  ii.  265-67.' 
Leland  ;  mention  of  cotton,  i,  100. 
Levant  Cottons,  i.  148. 
Lever  machine,  ii.  271— machines,numbcr 
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of,  321-323,  327- shaft,  127— treadles, 
242. 

Lky  or  rap,  ii.  172. 
Lillie's  sizing  machine,  ii.  198. 
LiNAU,  a  common  gauze,  ii.  221. 
Linen  Company  of  Edinburgh,  origin  of, 
i.214. 

Linen  trade  of  Ireland,  progress  of,  i.  214. 

Liverpool,  highest  stock  held  at  differ- 
ent dates,  ii.  501— imports  of  cotton  into, 
in  bales  and  tons,  1S13  to  1859,  390- 
prices  of  cotton  in,  in  1835,  i.  141— in 
1856  to  1859,  ii.  380— stock  of  cotton,  in 
1848  to  1859,  379— the  great  cotton  mar- 
ket, 370. 

LoANDO,  cotton  from,  ii.  362. 

Locker  bars  and  fetchers,  ii.  277. 

Lockers,  double  bladed,  ii.  308. 

XoMBARDY,  spinning  mills,  i.  xxxi. — facto- 
ries in,  in  1856,  ii.  480. 

London,  stock  of  cotton  in,  in  1848  to 
1859,  ii.  379. 

Long  Staple,  or  Sea  Island,  price  of,  ii. 
367. 

Long  Stapled  cottons  require  more  card- 
ing, ii.  32, 

Loom  of  the  east,  i.  102,  113— ancient,  ii. 
202— cost  of,  393— in  Lombardy  in  1856, 
480. 

Loughborough  machine,  ii.  271. 
Lowell,  statistics  of  factories,  i.  xliv. 

— cotton  factories  in,  in  1845,  ii.  437. 
Lyons,  cotton  trade  of,  i.  xxv. 


Machinery,  effect  of  in  reducing  prices 

of  yarn,  i.  294— and  cost  in  a  large  mill, 

ii.  346. 
^Iachines,  cost  of,  i.  315. 
Madras,  Cotton,  i.  138,  141-144— factories 

in,  110— cotton  bales,  re-exported,  1858 

to  1859,  ii.  388. 
"  Mains,"  definition  of,  i.  166-7. 
Mako  Cotton  of  Egypt,  i.  149— origin  of 

name,  i.  191. 
Malta  Cotton,  i.  148— factories  in,  ii. 

495. 

Manchester  Cotton  Trade,  spoken  of 
in  1641,  i.  99— oldest  cotton  mill,  285— 
trade  in  early  part  of  18th  century,  222 
—average  price  of  .  cotton  in,  1850  to 
1859,  ii.  374. 

Manta,  or  domestics,  made  in  Mexico,  ii. 
458. 

Manures  suited  to  cotton,  i.  170. 

Maranham  Cotton,  1,  137-143. 

Marco  Polo,  his  description  of  cotton 

manufacture  in  the  east,  i.  88. 
Martinique  Cotton,  i,  133. 
JMeat,  prices  of,  1804, 1814  and  1833,  ii. 

349. 

Mediterranean,  cotton 'imported  from, 

1820  to  1859,  ii.  514.  ' 
Mendoza  pulley,  ii.  134— shaft,  172. 
Merrimack    Cotton  Company,  United 


States,  ii.  437 — prints,  prices  of,  1825  to 
1855,  444. 

Mexico,  early  use  of  cotton  in,  i.  94 — and 
South  American  production  of  cotton, 
at  decennial  periods,  ii.  402 — consump- 
tion of  cotton  in,  402 — cotton  factories 
in,  458— factories  for  cotton  production, 
lb. 

Microscopic  examination  of  cotton,  i. 
135. 

Mills,  Lancashire,  number  of  hands  and 
their  occupations  in,  ii.  351— and  spin- 
dles in  St.  Petersburg  in  1849,  491. 

Mixture  of  cotton  in  mills,  i.  140— of  cot- 
tons, ii.  2. 

Moleskin,  ii.  260. 

Montgomery's  patent  spindle,  ii.  116. 
Montpellier,  cotton  manufacture  of,  1. 
xxiii. 

Morley,  lace  manufacturer,  ii.  270. 

Moscow,  exports  of  cotton  goods  from, 
1849  to  1851,  492. 

Mule  and  mule  spinning,  ii.  117 — jenny, 
191 — spinning,  prices  paid,  344 — spindle 
grinding  of,  167— spindles  in  1812,  331— 
spindles  in  Saxony,  461 — yarn,  monthly 
prices  of,  1848  to  1859,  381-386. 

Mulhausen,  factories  in,  i.  Ixv. 

Mull  and  linen  muslins,  ii.  329. 

Muslin,  derivation  of,  i.  88— costly  Indian, 
107 — India  ornamented,  108 — weaving, 
commenced  at  Paisley,  299— woven  un- 
der water,  112— manufacture,  seats  of, 
ii.  329. 


Nankeen  Cotton,  i,129— grown  in  Philip- 
pines, ii.  499. 
Nankeen  Siam  cotton,  i.  134. 
Naples,  cotton  manufacture  in,  i.  xxti. — 

production  of  cotton  in,  ii.  495. 
National  debt  of  France,  reduction  of 

interest  on  in  1770,  i.  219. 
Net,  width  of  produced,  ii.  328. 
Netherlands  Trading  Company,  cotton 

sales  by,  in  1869,  ii.  474. 
New  England  States,  cotton  mills  and 

looms  in  1840  and  1850,  ii.  438. 
New  Orleans  Cotton,  i.  137— received 

at,  weight  and  price,  1858,  1859,  ii. 

440— received  at,  1848  to  1859,  445. 
Niger,  culture  of  cotton,  i.  191. 
Nipper  Temples,  ii.  250. 
North  American  Cottons,  i.  143-46. 
Nun's  cotton,  i.  129,  134. 


Old  Bess,  a  West  Indian  Cotton,  i,  133. 
Oldenburg,  mills  and  spindles  in,  in  185S 
ii*  467. 

Opening  up  cotton,  first  operation,  ii.  1. 

Operatives,  classed  as  employed  in  facto- 
ries in  1833,  i.  402— employed  in  the  cot- 
ton trade  in  1787,  298 — in  Manchester, 
distribution  of  into  the  eight  branches  of 
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cotton  working,40o— employed  in  cotton 
manufactures  in  United  States,  1838  to 
1848,  ii.  447— employed  in  Belgium,  494 
— engaged  in  cotton  manufactures  in 
United  States  in  1854,  436— in  cotton 
mills  in  1833,  316— in  cotton  factories  in 
Russia,  485— in  cotton  factories  in  Sar- 
dinia, 482 — number  of,  engaged  in  cotton 
manufactures  in  United  States  in  1850, 
438— wages  and  ages  of,  343. 
Orrell's  Cotton  factory  near  Stockport, 
i.  303. 

Outriggers  or  pulleys,  ii.  237. 


Packing-press,  i.  302. 

Pall  or  catch  arm,  ii.  244, 

Panier  de  Noemandie,  origin  of  the  wil- 
low machine,  ii.  3— figure  of,  ib. 

Para  Cotton,  i.  138. 

Paste  or  size,  patents  for,  ii.  213— for 
dressing,  199. 

Patents  for  improvements  in  cotton 
spinning,  1800  to  1860,  i.  317,  352. 

Paul's  patent  for  spinning  by  rollers  in 
1738,  i.  240. 

Paul  and  Wyatt's  factory  at  Northamp- 
ton, i.  239. 

Pecks  or  shoots,  ii.  239,  240. 

Peg  Warping,  ii.  205. 

Pepper,  consumption  of,  1810  and  1836,  ii. 
333. 

Perkals,  silky  cotton  fabrics,  i,  114. 

Pernajibuco  Cotton,  i.  143-47 — average 
monthly  price  of  cotton  in  1856,  1857, 
ii.  457— cotton,  price  of,  1820  to  1859,  515 
— exports  of  cotton  from,  bales,  1823  to 
1856,  456. 

Peru  and  Callao,  cotton  from,  ii.  362. 
Philippine  Isles,  cotton  culture  in,  ii. 
499. 

Picking  Cotton  in  Georgia,  i.  158. 

Picking  Peg,  ii.  208. 

Piecers,  ii.  152-351— wages,  350. 

Pillow  made  lace,  ii.  274. 

Pirn,  or  cop,  ii.  208. 

Pliny,  notice  of  cotton  by,  i.  84. 

Plummer  blocks,  ii.  262. 

Population  of  each  country,  ii.  430. 

Porto  Rico,  exports  of  cotton  from,  in 

pounds,  1850  to  1857,  ii.  453. 
Portugal,  imports  of  cotton,  1851  to  1855, 

ii.  455. 

Potato  Starch,  mode  of  making,  i.  Iviii. 
Potter's  improvements  in  power  looms, 
ii.  246. 

Power-looms  or  automatic  Aveaving,  ii. 

226— cloth,  monthly  prices  of,  1848  to 

1859,  381-6. 
Predatory  insects  to  cotton,  i.  157. 
Preparation  machines,  i.  314. 
Pressing  cotton,  i.  184. 
Price  of  American  cotton,  per  pound,  1821 

to  1852,  ii.  439— of  American  cotton, 

average,  1839  to  1849,  and  1849  to  1859, 


434— average  per  yard  of  cotton  goods, ' 
1815  to  1860,  504— of  Bowed  cotton,  1815 
to  1860,  ib— of  Brazil  cotton,  1820  to 
1859,  515— of  cotton  in  United  States 
and  Great  Britain,  1850  to  1859,  374— 
of  cotton  per  pound  at  decennial  periods, 
405— of  cotton  in  New  Orleans,  1858  and 
1859,  434— of  cotton  at  various  periods, 
421 — of  cotton  per  pound  and  per  bale  at 
New  Orleans,  1848  to  1859, 445— of  cotton 
and  waste  per  pound,  1812, 1830  and  1858, 
428— of  cotton  per  pound,  in  decennial 
periods,  1821  to  1852,  439— of  Indian 
cotton,  414  —  of  J ava  cotton,  497  —  of 
Pernambuco  cotton,  1820  to  1859,  515— 
of  Surat  cotton,  1820  to  1859,  of  up- 
land cotton  in  1810,  415— of  upland  cot- 
ton, 1840  to  1858,  426— Surat  cotton,  1840 
to  1858,  ib.—o{  upland  cotton,  1820  to 
1859, 515— of  West  Indian  cotton.in  1810, 
415— of  cottons  [in  1835,  i.  141, 197— ex- 
treme of  cottons^  1806  to  1835, 196— week- 
ly at  Liverpool  for  1835, 197— of  cotton  in 
Liverpool,  1856  to  1859,  ii. 380— monthly 
of  cotton,  1848  to  1859,  381-7— of  dif. 
ferent  descriptions  of  cotton,  1842  to 
1851,  500— of  yarn  per  pound  in  England 
and  India,  1812,  1830  and  1858,  428. 

Printed  cottons,  American  exported,  1839 
to  1858,  ii  446. 

Production,  cost  of,  of  cotton  in  America, 
ii.  414— in  India,  413. 

Profits  to  the  trade  on  cotton  manufac- 
tures, 1853  to  1856,  ii.  388. 

Prussia,  operatives  employed,  i.  xxix, — 
cotton  worked  up  in  1830,  xxx. — wages 
in,  in  1830,  ib.  —  consumption  of  En- 
glish yarn,  1831,  consumption  of 
cotton  in,  ii.  459— consumption  of  cotton 
in  1840  to  1842,  ?&.— mills  and  spindles 
in  1858, 459— pounds  of  cotton  exported 
to,  1851  to  1854,  372. 

Prussian  Commercial  league,  i.  xlv. 

Pullicat  handkerchiefs,  ii.  3S0. 

Pusher  Frames  (Grecian),  for  bobbin  net, 
ii.  328. 

Pusher  machine,  ii.  271. 

Quadrant,  a  kind  of  balance,  ii.  172. 
Quilling  Net,  quantity  made  in  1833,  ii. 
409. 

Quillings,  ii.  319. 

Rack,  definition  of,  ii.  303, 356— piece,  67— 
pinion  i^uUey,  161-165 — shifting  frame, 
66. 

Radcliffe  and  Ross'  warp  dressing  ma- 
chine, ii.  227. 
Railways,  early  progress  of,  i.  217. 
Ratchett  wheel,  ii.  209. 
Ravels,  ii.  210. 
Reed  maker,  ii.  254. 
Reeling  into  hanks,  ii.  168. 
Reid's  power  loom,  ii.  248. 
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Religious  Cotton,  i.  128;  134— represen- 
tation of  filaments,  136. 

Revolutions  by  rack  pinions,  ii.  163— of 
twist  pulley,  160— by  front  rollers,  162. 

Review  of  cotton  and  spindles,  ii.  394. 

Rice,  used  for  stiffening  fabrics  in  India, 
i.  113. 

Riga,  tons  of  cotton  imported  in  1857^  ii. 
492. 

RiXLEB  AND  Dixon's  power  loom,  ii.  228. 

Roberts'  fustian  loom,  ii.  243— power 
loom,  241. 

Roller-gin,  i.  145-160. 

Rotary  machines,  ii.  327. 

Rothwell's  improved  heddles,  ii.  247. 

Rotterdam,  sales  of  cotton  at,  in  1857, 
1858,  ii.  474— imports,  sales  and  stocks 
of  cotton,  1852  to  1859,  ii.  475. 

Roving  Cotton,  i.  302  ;  ii.  73— frames^  ii. 
46-48— spindles,  67— tenter,  ib. 

Russia,  consumption  of  cotton,  ii.  4.02 
—  cotton  goods  exported  in  1849  to 
1852,  488— cotton  factories  in,  485— cot- 
ton goods  exported  from,  1849  to  1851, 
491— cotton  imports,  1842  to  1852,  488 
— exports  of  cotton  to,  in  pounds,'1851  to 
1854,  372— imports  of  cotton,  1825  to 
1840,  584— pounds  of  yarn  imported, 
1846  to  1852,  490— pounds  of  cotton  im- 
ported, 1846  to  1852,  t6.— sources  of  sup- 
ply of  cotton  in  1841,  486— spindles  in, 
489  —  twist  and  yarn  imported,  1824 
to  1841,  487— value  of  cotton  manufac- 
tures imported,  1824  to  1841,  ih,  —  value 
of  cotton  manufactures  imported,  1837, 
1841  and  1851,  487  —  value  of  cotton 
goods  exported,  1835, 1841  and  1851,  ih. 
—yarns  exported  to,  1836  to  1859,  510. 


Sadler's  improved  power  loom,  ii.  246. 
Salt-water,  useful  to  cotton  plant,  i.174. 
San  Domingo  Cotton,  i.  134. 
Sand  and  rubbish  in  American  cotton,  ii. 
434. 

"  Santees,"  definition  of,  i.  166-67. 

Sardinia,  British  cotton  manufactures 
imported  into,  1852  to  1855,  ii.  481— 
cotton  manufactures  imported,  1852  to 
1856,  ii.  487 — imports  of  raw  cotton  in 
kilogrammes,  1852  to  1856,  imports 
of  cotton  in  quintals,  1820  to  1842,  481 
— number  of  operatives  in,  482— pounds 
of  cotton  exported  to,  1851  to  1854,  372. 

Sary,  female  dress  in  India,  ii.  409. 

Saw  Gates,  ii.  309. 

Saw  Gin,  Whitney's,  i.  179,  182. 

Saxony,  consumption  of  ^cotton  in  1831,  i. 
xxxvi. —  first  spinning  mill  erected  in 
1799,  xxix.— capital  engaged  in  cotton 
manufactures,  ii.  464 — factories  and 
spindles  in,  1858,  463— mills  and  spin- 
dles in,  1830  to  1855,  461— operatives 
employed  in  cotton  mills,  465— quantity 
and  value  of  yarns,  produced  1830  to 


1855,  464— spindles  in,  in  1855,  460— in 
1830  to  1855,  461— wages  paid  in  cotton 
manufactures,  465. 

Scholefield's  improved  loom,  ii.  247. 

Sea  Island  Cotton,  drawing  of  filaments, 

i.  136— first  growers  of,  154 — varieties 
of,  143, 167— wood-cut  of,  122— and  other 
fine  cottons  opened  by  hand,  ii.  2— cotton 
exported  from  the  United  States,  1821 
to  1852,  439. 

Secretage,  what,  i.  96. 

Seed,  proportion  of,  from  different  va- 
rieties of  cotton,  i.  171 ;  ii.  368— quantity 
of,  available  for  oil  making,  ih. 

Self  Acting  mule,  history  of,  ii,  152- 
mules,  trials  with,  157. 

Self  Actor  mule,  ii.  136-143. 

Selvage  or  list,  ii.  188. 

Separator  or  ravel,  ii.  210. 

Seri^  vestes  of  Roman  ladies,  i.  84. 

Sewjng  thread,  ii.  178. 

Shaper  plates,  ii.  147 — wheel,  161-166. 

Sharp  and  Robert's  self  acting  mule, 

ii.  136— self-actor  mule,  drawing  of,  136 
— power  loom,  229. 

Sharp,  Mr.,  on  Indian  cotton,  ii.  419. 
Shedway,  ii.  231. 

Sheeting,  yards  of,  made  in  the  United 
States  in  1850,  438— Sheetings,  prices 
of,  in  America,  1834  to  1856, 445. 

Shirtings,  prices  of,  1827  to  1833,  ii,  334. 

Shog,  to  traverse,  ii.  304. 

Shogging,  ii.  277. 

Short  staple  cotton,  i.  162 — drawing  of, 
125. 

Shuttle,  ii.  233— box  apparatus,  214 — 

race,  245— rail,  238. 
SiAM,yelloAy  cotton  of,i.  129,  134. 
Sicily,  production  of  cotton  in,  ii.  495^ 
Silk-winding  in  India,  i.  110. 
Simples,  cords  of  draw  loom,  ii.  229. 
Singeing  of  yarn,  ii.  172. 
Single  locker,  circular  bolt,  ii.  306. 
Sizing  apparatus,  ii.  192 — machine,  19S. 
Slaves  and  their  value  in  the  United 

States  in  1840,  ii.  431. 
Sley  or  reed  hook,  ii.  211. 
Sliver,  compound  or  sextupled,  ii.  41 — 

ends,  42. 
Slot,  ii.  176— bearings,  42. 
Slubbing,  a  name  for  coarse  roving,  ii.  72. 
Slubbing  Billy,  wood-cut  of,  i.  283. 
Smith,  Mr.  J.  B,,  on  Indian  cotton,  ii.  414. 
Smyrna  Cotton,  draAving  of,  i.  139. 
Society  of  Arts,  institution  of,  i.  219. 
Sole  bar,  ii.  267. 

South  American  Cottons,  i.  147. 

South  Carolina,  factories  and  spindles 
in,  in  1849,  ii.  447. 

Sowing  Cotton,  time  of,  i.  155. 

Spain,  early  cotton  culture  in,  i.  91 — 
consumption  of  cotton  in,  1850  to 
1858,  ii.  516  —  cotton  manufactures-, 
pounds  weight  imported,  1851  to  1856,. 
453 — cotton  yarn,  cwts.  imported,  1851 
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to  1856,  454— imports  of  cotton  in  1857 
and  185S,  402— imports  of  cotton  in  cwts. 
1851  to  185G,  454— imports  of  cotton  in 
pounds  from  Cuba,  1851  to  1856,  453— 
imports  of  American  cotton,  1851  to 
1855,  ib. 

Spalding,  on  American  Cotton,  i.  178. 
Spanish  Cotton,  i.  149. 
Speed  of  spindles,  ii.  204— of  twist  pul- 
leys, 161. 

Spiked  Willows  should  be  used  with 
care,  ii.  6. 

Spilsburg's  power  loom,  ii.  246. 

Spindles,  at  work  in  1812  and  1829,  i.  279— 
in  1783,  286— in  Alsace  in  1834,  Iviii.— 
in  France  and  England  in  1831,  Ix. — in 
United  States  in  1810,  xxxii. — nearly 
2,000,000  in  Great  Britain  in  1787,  297  ; 
ii.  56— at  work  in  1817  and  1836,  313 
— average  produce  per,  316— cost  of,  393 
— produce  of  each,  31 J — speed  of,  160 — 
stems,  ISO— tempering,  187— in  opera- 
tion in  1812  and  1829,  313— in  Alabama, 
in  1849  and  1851,  447— in  Austria,  467— 
in  Baden  in  1858;  ih.—'m  Bavaria,  460— 
in  Bavaria  in  1858,  467— in  Georgia,  in 
1849  and  1851,  447  —  in  Germany,  in 
1855,  460— in  Great  Britain  in  1850, 395 ; 
in  1860,  394— in  operation  in  Great  Bri- 
tain in  1S56,  391  —in  Hanover  in  1858, 
467— in  France,  ih.—\\\  Mexico,  458 — in 
Oldenburg  in  1858,  467— in  Prussia  in 

1855,  460— in  Prussia  in  1858,  467— in 
Russia,  485 — in  Sardinia  in  1840  and 

1856,  482— in  Saxony,  in  1855,  461,  and 
in  1858,  467— in  South  Carolina,  1849, 
447 — in  Switzerland,  467— in  Switzer- 
land in  1855,  478 — in  Tennessee  in  1849, 
447— in  United  Kingdom  in  1836,  300— 
running  in  United  States,  1838  to  1848, 
446— in  Wurtemburg  in  1858,  467— in 
the  Zollverein  in  1855,  493. 

Spinning,  a  systematic  essay  on,  published, 
i.  241 — description  of,  250  —  jenny,  or 
multiplying  wheel,  invented  by  Har- 
greaves  in  1764,  228— machinery,  des- 
truction of,  274 — machines,  314— intro- 
duced into  Belfast,  295— wheel,  Hindoo, 
227 — prices  paid  for,  ii.  344. 

Splitfuls,  ii.  211. 

Spool,  a  name  for  bobbin,  ii.  88,  90. 

Spot  draw-loom,  ii.  226. 

Spring  staves,  ii.  215. 

Square  framed  willow,  cut  of,  ii.  4. 

Squirrel  cards,  ii.  29— cylinder,  ih. 

Stadtbach  Company  of  Augsburg,  ii. 
470,  471. 

Stansfield's  improvements    in  power 

looms,  ii.  245. 
Starch,  used  for  stiffening  in  India,  i.  106. 
Steam,  first  application  to  cotton  spinning, 

i.  286— power,  applied  to  calico  printing 

at  Manchester,  1789,  ib. 
Step  Bushes,  ii.  180. 
Stocking-frame  of  Lee,  i.251— ii.  265. 


Stocking  thread,  ii.  178. 

Stock  of  cotton  in  European  States  at 
close  of  1857  and  1858,  ii.  402— of  each 
kind  of  cotton  in  United  Kingdom  at  the 
close  of  each  year,  1853  to  1858,  378— 
of  each  kind  of  cotton  held,  1851  to  1859, 
361— of  cotton  in  Liverpool,  highest  at 
particular  dates,  501— of  cotton  held 
each  year,  1842  to  1851,  500— of  cotton 
held  in  hand,  1845  to  1859,  380— of  cot- 
ton held  in  the  ports,  1845  to  1859,  ib.— 
in  London,  Liverpool,  and  Glasgow,  at 
the  close  of  the  years  1834  and  1835,  i, 
205. 

St.  Petersburg,  cotton  mills  in  1849,  ii. 
491 — cotton  passing  in  transit,  1841, 
486— cotton  yarn  and  twist  passing  in 
transit,  1837  and  1841,  488— imports  of 
cotton  and  cotton  yarn,  in  cwts.,  1838 
and  1857,  492. 

Stolterfoht,  Son  and  Co.'s  cotton  report, 
ii.  402. 

Strabo,  notice  of  cotton  by,  i.  83. 

Stretcher  mule,  ii.  130— rails,  175. 

Stretches,  ii.  135. 

Stretching  mule,  ii.  92. 

Stretch  of  a  mule,  ii.  312. 

Strutt  and  Need  of  Derby,  partners  of 

Arkwright,  i.  224. 
Strutt's  origin  of  the  self  acting  mule, 

ii.  151. 

Suffolk  Drills,  American,  prices  cf,1834 

to  1856,  ii.  445, 
Sugar,  consumption  of,  1810  and  1835,  ii. 

333. 

Sumptuary  Law  proposed  for  Scotland 
in  1775,  i.  224. 

Supply  and  consumntion  of  cotton  in  mil- 
lions of  bales,  1844  to  1855,  ii.  435— in 
bales  and  cwts.  for  1859,  392. 

SURA.T  Cotton,  i.  138, 144, 148— average 
prices  of,  1820  to  1859,  ii.  514— price  of 

1840  to  1858,  426— re-exported,  1856  to 
1859,  388. 

Surinam  Cotton,  i.  137, 143— price  of,  in 
Rotterdam,  in  January,  1860,  ii.  475. 

Sweden,  calico  mills  in,  in  1857,  ii.  455 — 
cotton,  pounds  of,  imported  1853  to  1857, 

454—  cotton  spinneries  in  1856  and  1857, 

455—  cotton  factories  in  1856  and  1857, 
ih.  —  cwts.  of  raw  cotton  imported 
in  1856  and  1857,  iZ>.— operatives  in 
cotton  factories,  &c.  in  1856  and  1857, 
ib, — pounds  of  cotton  imported,  1831, 

1841  and  1851,  454— pounds  of  cotton 
exported  to,  1851  to  1854,  372— quantity 
of  cotton  manufactures  in  1856  and 
1857,  455— value  of  the  cotton  manu- 
factures exported,  1850  and  1851,  ib. — 
yarns  and  tissues,  cwts.  of,  imported 
from  United  Kingdom,  1856  and  1857, i&. 

Switzerland,  consumption  of  cotton  in 
1831,  i.  xxxvi.— cotton  manufacture  in, 
xxvii. — cost  of  spinning  twist  in,  Ixii. 
— wages  in  1834,  xxvii.— average  im- 
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ports  and  exports  of  cotton  in  pounds, 
ii.  476— cotton  mills  introduced  in  1798, 
ib. — cotton  trade  dates  from  1423,  477 
— cwt.  of  cotton  goods  imported,  1851 
to  1857,  478— large  consumer  of  cotton, 
475— mills  and  spindles  in  1855,  478— 
spindles  in,  467— statistics  of  cotton  im- 
ports, 476— transit  trade  chiefly  through 
France,  26.— weaving  establishments  in 
1855,  477. 


Tabby  backed,  what,  ii.  254. 

Tala,  an  old  name  for  the  cotton  shrub, 

i.  83. 

Tambouring,  mechanical,  ii.  329. 
Tanty,  an  Indian  weaver,  i.  102,  113— ii. 
206 

Tappet,  or  eccentric  wheel,  ii.  238. 
Taraze— book  muslins  of,  1.  xxv. — yarns, 
121. 

Tariff  duties  and  custom-house  regula- 
tions on  cotton,  ii.  449. 

Tea,  consumption  of  ii.  333. 

Teeth  in  spur  wheels,  ii,  161 . 

Temple  or  Templet,  definition  of,  ii.  249, 
250. 

Tennessee  cotton,  i.  143— factories  and 

spindles  in,  in  1849,  ii.  447. 
Tenter,  ii.  67,  177. 
Texas,  free  grown  cotton  from,  ii.  362. 
Thinning  of  cotton  plants,  i.  169. 
Thread  and  yarn,  specimens  of  very 

fine,  ii.  399. 
Thread-singeing  machine,  drawings  of, 

ii.  173,  174,  175. 

Throstle— bobbin,  ii.  178— machine,  price 
of,  105— spindles,  number  of  in  a  mill, 
and  work,  345,  346— spinning,  104,  105 
—  spinners,  cost  of,  105— yarn,  104. 

Top  rollers,  ii.  40. 

Treadles,  ii.  305. 

Tree  cotton,  i.  151, 

Trieste,  imports  of  cotton,  in  1857  and 
1858,  ii.  402. 

Trigger  apparatus,  ii,  226. 

Tube  roving  frame,  ii.  80. 

Turban,  quantity  of  cotton  in,  ii.  409. 

Turn-again  bobbins,  ii,  307. 

Tweeled  cloths,  ii,  217. 

Twist— and  yarn  imported  into  Russia, 
1824  to  1841.  ii.  489 —  into  Portugal, 
1851  and  1854,  455— exported  from 
United  States,  1839  to  1858,  446— ex- 
ports to  India  in  1815  and  1830,  118— 
exported  in  1835,  ii.  340  —  imported 
into  Bombay,  1857  to  1859,  427  — 
monthly  prices  of,  1848  to  1859, 381-88— 
prices  of  at  Manchester,  1828  to  1835, 
337— price  of,  per  it),  1802  to  1832,  336 
—pulley,  speed  of,  159-161— wheel,  163. 


United  States,  capital  embarked  in  cot- 
ton culture  in  1840,  ii.  431— capital  in- 


vested in  cotton  manufactures  in  1854> 
436— consumption  of  cotton  manufac- 
tures in  1855  and  1856, 442 — consumption 
of  cotton  in  1857,  443— consumption  of 
cotton  in  states,  south  and  west  of  Vir- 
ginia, 1852  to  1859,  443— consumption 
in  1859,  366— consumption  of  cotton, 
1845  to  185S,  380— consumption  of  cotton, 
1847  to  1859,  444— cotton  crop,  1849  to 
1859,  380  —  cotton,  yields  a  profit  of 
eight  millions  sterling,  369— cotton  im- 
ports of,  in  pounds,  1851  to  1855,  371 — 
cotton,  imports  into  Great  Britain,  in 
pounds,  1840^  to  1858,  401— cotton  con- 
sumed, bales,  in  1854  and  1855,  442— 
cotton  print  works,  ,442  —  cotton  im- 
ported in  quinquennial  periods,  1800  ta- 
1858,  390— cotton  manufactures  in,  437, 
441 — cotton  manufactures,  value  of,  in 
1855,  442- crop,  in  bales,  1845  to  1858, 
380— crop,  in  bales,  1848  to  1859,  444— 
crops  and  consumption  of  cotton,  in 
.  bales,  1827  to  1855,  433— domestic  con- 
sumption of  cotton  goods,  442— exports 
of  cotton,  in  pounds,  1791  to  1858,  390— 
exports  of  cotton  to  different  countries, 
in  pounds,  1851  to  1855,  448— exports  of 
cotton  in  quinquennial  periods,  1821  to 
1855, 420— imports  and  exports  of  cotton 
goods,  1826  to  1858,  441— manufactures 
of,  prices,  1825  to  1855,  444,  445— opera- 
tives and  wages  in  factories,  447  — 
pounds  of  cotton  imported  from,  yearly^, 
1820  to  1859,  514— statistics  of  cotton 
manufactures  in  1850,  438— value  of 
cotton  manufactures  and  yarn  exported 
1851  to  1855,  373  — value  of  cotton 
manufactures  exported,  1839  to  1858, 
446. 

Upland  cotton,  i,  137,  143— price  of,  1820 
to  1859,  ii.  515-price  of,  1840  to  1858, 
426— price  of,  in  1810, 415. 

Urchin  cards,  ii.  34. 


Value  of  the  American'cotton  exported, 
1821  to  1855,  ii,  420— of  the  cotton  re- 
ceived at  New  Orleans,  1818  to  1859, 
445 — of  cotton  and  cotton  goods  received 
from  India,  1840  to  1858,  429— of  Ame- 
rican cotton  in  pounds  sterling,  1821  to 
1850,  440 — of  cotton  manufactures  pro- 
duced in  the  United  States  in  1854,  43(3 
— per  head  of  British  cotton,  exports  to 
each  country  in  1852,  430. 

Velveteens,  ii.  256-261. 

Velvets,  plain-backed,  ii.  255. 

Venetian  Provinces,  cotton  spun  in,  in 

•  1856,  ii.  480. 


Wages  in  Belgium,  France,  and  Man- 
chester in  1834,  i,  xxxvi. — in  Prussia 
in  1830,  XXX. — in  SAvitzerland  in  1834, 
xxxii. — in  Switzerland  in  1835,  ih. — 
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of  certain  classes  of  operatives  in  1833 
— paid  at  Wesserling  in  1S35,  Ivi.— paid 
in  the  United  States  in  1831,  xli. — rates 
'  of,  in  Europe  and  America  in  1833, 
xxxiii.— for  fine  spinning,  ii.  321,  343, 
347 — for  preparation  work,  34— paid  in 
American  cotton  factories,  1854,  36— of 
operatives  in  Sardinia,  433— of  opera- 
tives in  United  States,1838  to  1848, 447— 
paid  to  factory  operatives  in  tlie  United 
States,  1850,  438  —  paid  in  American 
cotton  factories  in  1845^  437  —  Augs- 
burg, 472. 

Warp-bea^i.  ii.  210,  235,  240  — frames, 

ancient,  189,  207— Mills,  205. 
"Warping  maciiine  used  in  India,  i.  112. 
Warps  in  India,  spun  by  men,  woofs  by 

women,  i.  109  — cotton  suited  for,  ii. 

2. 

Warp  shed,  ii.  235— yarn,  price  per  lb., 
399. 

Waste  in  cotton,  ii.  334 — in  India  cotton, 
370— tops,  from  the  blowing  machine 
for  coarse  wefts,  2. 

Water  spindles  in  Saxony,  in  1855,  ii. 
461. 

Water-twist  frame,  cut  of,  i.  276— frame, 
275  ;  ii.  95 — and  throstle  spinning,  ib. 
—monthly  prices  of,  1848  to  1859,  381- 
386-prices  of,  1827  to  1833,  334. 

WATS0I7,  Dr.,  on  India  cotton,  ii.  410. 

Watt,  James,  notice  of,  i.  212. 

Weaving,  comparative  cost  of  in  England 
and  United  States,  i.  xxxv. — wages  of 
operatives  employed  in,  ii.  188. 

W edgwood's  early  pottery,  i.  217. 

Weekly  consumption  of  cotton,  1847  to 
1859,  ii.  375. 

Weft,  hand  weavers  obliged  to  itinerate 
to  collect  it,  i.  225— yarn,  price  per  lb. 
ii.  399— cotton  best  adapted  for,  ii  2. 

Wesserling,  factories  in, 

Western  Africa,  growth  of  cotton  in,  ii. 
423. 

West  Indian  cottons,  i.  132,  144, 147— con- 
sumed in  Europe,  1857  and  1858,  ii.  402 
—consumption  of,  in  Great  Britain, 
1845  to  1859,  380— in  bales  in  decimal 
pounds,  374— bales  re-exported,  1856 
to  1859,  388— bales  imported,  1842  to 
1851,  500— import,  stock,  export,  and 
consumption,  1850  to  1859,  376  —  im- 
ports in  pounds,  1840  to  1858,  401— 
pounds  of,  imported  in  1850  to  1858, 
370— imported  yearly  in  pounds,  1820 
to  1S59,  514— imports  of,  1851  to  1859, 
361— production  of  cotton  in  diurnal 
periods,  401— pounds  imported,  1851  to 
1854,  371— price  of,  in.  1810,  415— im- 
ports of,  for  35  years,  422— exported  to 
Great  Britain  and  United  States,  1851 
to  1855,  373. 

West  Indies  as  a  field  for  cotton  supply, 
ii,  424— imports  of  cotton  from,  in  quin- 
quennial periods  in  1820  to  1858,  ii.  405. 


Wheat,  average  prices  of,  1848  to  1859, 
ii.  381,  386. 

Whipper,"  description  of,  for  cleansing 

cotton,  i.  159. 
White  cotton  and  ducks  exported  from  U. 

States,  1839  to  1858,  ii.  446. 
Whitney's  saw-gin,  i.  163,  179. 
Willow  for  opening  out  cotton  described, 

ii.  3— origin  of  the  name,  ib. — figures  of, 

3,  4, 5,  7,  8,  9. 
Winding,  in  India,  i.  112— doubling,  and 

singeing  yarns,  i.  302— on  bobbins,  ii.  176 

— yarn  or  thread,  ii.  168 
Wine  consumption,  1810  and  1835,  ii. 

333. 

Wiper  rollers,  ii.  239. 

Wolf,  an  old  name  for  a  kind  of  willow 

machine,  ii.  12. 
Wool  consumption,  1810  and  1835,  ii. 

333. 

Worm  screw,  ii.  217,  218— shafts,  213. 
Wragg,"  a  name  for  the  saw  of  the  cot- 
ton-gin, i.  171. 

W urtemberg  mills  and  spindles  in  1858, 
ii.  467. 

Wyatt,  John,  description  of  his  patent, 
i.  237. 

Wyatt's  weighing  machine,  i.  242. 


Yard  of  calico,  cost  of  material  for,  ii. 
399. 

Yards  of  cotton,  manufactured  in  United 
States,  ii.  446. 

Yarn,  cost  of  in  India  and  England,!.  Ill 
— American,  exported,  1851  to  1855,  ii. 
373— average  price  per  pound,  1815  to 
1860, 504-5 — bundle  or  packing  press,185 
— cost  of  fine  spinning  in  different  mills, 
347 — cost  of  per  pound,  332— compara. 
five  cost  of  producing  in  England  and 
India,  428 — cotton  best  adapted  for,  2 — 
cwts.  of,  imported  into  German  Customs 
Union,  460 — cwts.  of,  imported  into  Swe- 
den in  1853,  1857,  454— cwts.  imported 
into  the  ZoUverein,  460— and  thread, 
value  of  the  exports,  1853  to  1856,  388 
—  and  thread  exported  in  pounds,  1853 
to  1856,  388— and  twist  imported  into 
Russia,  1837  to  1841,  486— exported 
from  Great  Britain,  1856, 403-4— exports 
1848  to  1859,  381-86—  highest  number 
wove  into  cloth,  400  —  imported  into 
Bombay  in  1857-58  and  59,  427- im- 
ported by  Portugal  in  1851  and  1855, 
455  —  imported  into  Russia,  1842-52, 
486 — imported  into  Sardinia  in  1820  to 
1842,  481  —  imported  into  Sardinia  in 
1852-56,  479— imported  into  St.  Peters- 
burg, 1838  to  1857,  492  —  into  Russia* 
in  1824-41,  489— imports  of,  in  cwts.  to 
Switzerland,  1851-57,  478— length  of 
hanks,  399  —  pounds  exported  from 
Great  Britain  to  various  countries,  1856 
to  1859,  510  -—  pounds  consumed  in 
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Great  Britain,  1836-59,  510  —  pounds 
of  exported  to  India,  1840  to  1858, 
426— progressive  cost  of,  and  of  cotton, 
in  1812,  1830,  and  1858,  428— produced 
in  Great  Britain,  1836-59,  510-quan- 
tity  and  value  exported,  1815-1860,  504 
— pounds  spun  in  England  in  1854, 442— 
monthlv  prices  of,  1848  to  1859,  381,386 
—price'  of,  in  1860,  511  —  one  pound 
would  reach  1026  miles,400— made  in 
the  United  States,  442  — pounds  ex- 
ported to  various  countries,  1856  to  1859, 
403,  404— per  hank,  prices  of  in  India 
and  England,  in  1812  and  1830,  332— 
price  of  different  qualities,  400  — pro- 
ductiou  of  in  1835,  339  —  pounds  ex- 
ported, 1851  to  1855,  373  —  pounds 
produced,  1853  to  1856,  388  —  pounds 
of,  imported  into  Sweden,  1853-57,  554 


— produced  in  United  Kingdom  in  1817 
313— produced  in  Saxony  in  1848  and 
1855,  461  —  roller,  190  —  spun  in  Ger- 
many in  1855,  458— value  of  the  ex- 
ports, 1840  to  1859,  372  — value  of  the 
exports  for  35  years,  420  —  weight 
of  in  pounds  of  manufactured  goods 
exported,  1853  to  1856,  388  -white  and 
coloured  imported  into  Russia,  488— 
yield  per  acre  of  cotton  in  America, 
418 -in  India,  418,  509— price  of,  i.  315. 


ZoLLVEREiN,  consumptiou  of  cotton  in  the 
factories  in  1858,  ii.  467 — cotton  passing 
in  transit,  1846, 1856,  469— cwts.  of  cot. 
ton  imported,  1846—1856,  i&.— exports 
of  cotton,  1846—1856,  statistics  of 
cotton  manufactures  in  1858,  ii.  467. 


THE  END. 


fv'' 


